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BRITISH BUILT | 


Pe MACHINE TOOLS i 


AUTOMATIC, RAPID AND ECONOMIC 
DUPLICATION 


is the major purpose of the 


Cincinnati 8 x 18 


TOOL & DIE MILLING MACHINE— 


— developed for the practical 
mould and die-maker 


@ Left hand dies from 
right hand masters 


@ Circular moulds and 
dies using power- 
operated tables 
(as illustrated) 
PLUS 
DRILLING 
REAMING 
BORING 
ANGULAR CUTTING 
AND SLOTTING 
all at one setting 


of the workpiece 





For full 
specification sec 
BULLETIN M-1620-E. 








For larger DLE-SINKING and PROFILING 
work send for the 16” HYDROTEL 
BULLETIN M-1497-E. 
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; "Ward machines are designed and built to get the 
The top photograph, reproduced by courtesy best out of tungsten carbide, their metal removing 
of the woodworking machinery specialists, ; Sapeetey Heing lmiced onty by che cutting tools used 
Wadkin Ltd., Leicester, shows a No. 8 Ward OUR FULL RANGE INCLUDES MACHINES 
lathe in operation on spindle ‘housings for WAVING 5 eonron om IN. DIA. 





; BAR UP TO COMPONENTS REQUIRING A 
planing and moulding machines. SWING OF 35 INS. OVER THE BED COVERS 


Please write for particulars 





SELLY OAK , BIRMINGHAM 29 


TELEPHONE | 7# SELLY OAK 113! 














The Institution of Production Engineers Journal 









Garia Intermedia 


Garia Shells are elaborately sculptured and deli- 
cately coloured. They are bivalves with a pair 
of tooth-like projections in one valve but only 
one in the other. Garia Intermedia is about 23 
inches long, having a whitish shell streaked with 
fine rays of rose colour. It is found in European 
waters, particularly off the coast of Portugal. 


Garta and Mlacron 


—Seashells Symbolising Free Cutting 


Macron Kellettii 


Macron shells have the characteristic 
family shape of a crooked horn. Macron 
Kellettii may be as much as three inches 
long. It has a thick, horny epidermis, 
black or brown in colour, the shell itself 
being thick and white. It is found in the 
Gulf of California and near San Diego. 


Shell Garia Oils — extreme pressure oils of the 
‘active’? type — are recommended for severe 
cutting operations on tough steels and other 
materials which are difficult to machine. 





Seashell Oils are produced as the result of world- 
wide research. Here you see a Shell scientist 
using an instrument capable of detecting surface 
irregularities to a millionth of an inch. 


Shell Macron Oils are E.P. oils ofaless 
active type ; they can be used for less 
severecutting operations onall typesof 
ferrous and non-ferrous metals with- 
outfearofstainingandare particularly 
suitable for automatic lathe work. 


Shell Garia Oils and Shell Macron Oils 
are marketed throughout the world. 
There is a Seashell grade for every in- 
dustrial use—and each of these grades 
is available everywhere in the same 
high quality. Shell lubrication en- 
gineers will be pleased to provide 
further information and to make 
specific recommendations for 
particular purposes. 


Shell Garia Oil 
Shell VAacron Oil 
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The above photograph, taken in the Central 
Engineering Shops, Margam, of The Steel Company 
of Wales Ltd., shows a No.2 NU Parkson Universal 
Miller preparing punches for a strip stitching 
machine, each blank making two punches. Many 
other complicated precision toolroom jobs are per- 
formed on this Parkson which was chosen for its 


accuracy, reliability, easy operation and durability. 


SON & SON Guipt 


OS RE ig Biles, 





P3538 





























The Institution of Production Engineers Journal vii 





$ 
77, e ‘ 
‘And | wouldn't say ‘no’ to a drink Jaj 4 | 


for every twist drill Monks & Crane keep in stock.”’ 


*“Wouldn’t do, old boy 
You’d never survive to see them off.’’ 


“*Well—make it for every item then.’ 
















“Still formidable. But I'll tell you what... 
I'll stand you a drink every 
time Monks & Crane let you down.”’ 


“*You're on a good thing— 
they haven't disappointed me in years!”’ 


FF aa 


———————— 


{@y & es Ko _ 


BRITAIN’S FOREMOST DISTRIBUTORS 
W744 MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 

London Office : Head Office: Manchester Office : 
295 EUSTON ROAD | STANHOPE STREET ; MANCHESTER OLD ROAD 
LONDON, N.W.!I| | BIRMINGHAM, 12} RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London Grams: Emancec, Birmingham Grams: Emancee, Middleton, Manchester 
SM/MC.8026 
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" headstock, has shaved or ground nickel- 
‘ chrome gears and its spindle runs in a pre- 





loaded spherical roller bearing. The main 
structure of a Lang is rock steady under 
the maximum stresses imposed 
by tungsten-carbide tools. 




















Sliding, 


‘Junior’ Sliding, Surfacing & Screwcutting Lathes, 13 in. and 17 in. swing. 


Surfacing & Screwcutting Lathes, 12 in. to 36 in. swing. 


Surfacing & Boring Lathes, 20 in. to 72 in. swing, PLEASE WRITE 
‘Junior’ Surfacing & Boring Lathes, 13 in. and I7in.swing. FOR DETAILS 


a 


JOHN LANG & SONS LTD. 


JOHNSTONE NEAR GLASGOW 
Phone JOHNSTONE 400, 






LI9768 


oe 
Lathes, like people, outlive a great many 
others if they are given a stout heart and 
sound limbs. The heart of a Lang lathe, its 
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For the second year in succession, 

A. H. Woodfull, M.S.1.A., Chief Designer 
of the B.L.P. Product Design Unit, has 
won the first prize in the annual 
competition for plastics design sponsored 
by the Worshipful Company of Horners. 
This constructional toy was his winning 
entry in the 1952 competition. 


PISTIL 
PETALS 
RECEPTACLE 
STALK BEARS FLOWERS 
SCALE LEAF e— 
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FOLIAGE LEAF 











STIPULE 
STEM BEARS LEAVES 





The Product. Although much has been done to provide children with constructional toys which stimulate 
imagination and develop manual skill, there is still considerable scope for toys with a direct educational value. The 
toy illustrated aims to foster an interest in botany, since a child needs at least to have an elementary understanding 
of natural plant growth before being able correctly to assemble the components. 


The Design. The split heels of the standard leaf and stalk are a push-fit upon each other. The angles are 
arranged to provide an infinitely variable arrangement of the finished plant, overcoming any possibility of 
geometrical appearance. 

The pot forms a natural pack for the components. The lid has a raised square platform with a pattern of blind 
holes which forms the foundation for plant building. The lid is secured by a cam-type locking device, instead of 
the more conventional threads, so that it can be easily opened and closed by quite a young child ; this arrangement 
also provides a technical advantage in that both pot and lid can be moulded in straightforward ‘up and down’ moulds. 
When completed, the toy need not be dismantled immediately : its after use as an attractive floral decoration would 
give the child an extra sense of achievement. 


The Materials. Beetle urea material, with its excellent colour range, is recommended for compression 
moulding the body and lid; ethyl cellulose—a tough material—for injection moulding the stalk and flower units. 
For the leaves, the leathery ‘ feel’ and natural elasticity of polythene suggest it as an ideal material. 








The B.1.P. Technical Advisory Service will assist industrial designers and manufacturers who use plastics mouldings in their 
production processes. Advice is freely offered regarding product styling, mould design, choice of materials and moulding 
techniques. The Service exists pri.narily to assist your own designers and technicians regarding those problems peculiar to 
plastics mouldings, with which only a specialist can be completely conversant. 


BRITISH INDUSTRIAL PLASTICS LIMITED | ARGYLL ST., LONDON, W.1I 





‘BEETLE’ is a trade mark registered in Great Britain and in most countries of the world 
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SYKES UNIVERSAL HOBBERS 


Readily accessible change gears, and Vernier 


scales on hob carriage and work saddle, facilitate 
setting and speed up changeover from one gear type 
to another, reducing ‘down-time’ to a minimum. 
These are precision machines — Spurs and helicals, 
splines and sprockets, worms and worm-wheels, can 
all be generated with the greatest accuracy — yet with 
automatic limit switches and rapid power traverse 
for speedy operation, high production rates are 
easy to maintain. 


3 MODELS 


HV.14 up to 1/4 ins. dia. 
HV. 24 up to 24 ins. dia. 
HV.40 up to 40 ins. dia. 


Full technical data on request. You are cordially invited 


to inspect these machines in operation at our works. 


FR, 


W:E-SYKES LIMITED SYKE 


STAINES - MIDDLESEX + ENGLAND 
Phone: STAINES 4281 Grams: *‘SYKUTTER, STAINES’ 

















This Switchbox was produced on an H.M.E. Model 
C. 28 Press — an excellent machine for single action 
drawing work. Perhaps there are some components 
in your production schedules which could be pro- 


duced more quickly and economically by pressing. 


You may find it profitable to revrew your Pre Work probiems 


with our highly experienced technical staff. 











POWER PRESSES 


HORDERN MASON & EDWARDS LTD 


PYPE HAYES, BIRMINGHAM, 24, ENGLAND. Telephone: ASHfield 1104 (7 lines) Telegrams: “Aitchemmee B'ham 
LONDON OFFICE:- 4, VERNON PLACE, SOUTHAMPTON ROW, W.C.I 


Telephone:- HOLborn, 1324 
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Maxicut Copying Lathes & Gear Shapers 
Maximatic Automatic Lathes 


Mexininer Anomatc tae «s«§-§-§ »-«s«sMM CHINE TOOLS 
DRUMMOND BROS. L’ ILDFORD, ENG. 


Sales and | 
DRUMMOND-ASQUITH (SALES) LTD. . s - New Street - BIRMINGHAM 
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WHY NOT SEND US 
YOUR NEXT DIE-CASTING 
ENQUIRY-OUR PRICES AND 
SUGGESTIONS MIGHT SAVE 
YOU MONEY ! 


DYSON & CO. enrieto (1919) LTD. SOUTHBURY WORKS . PONDERS END . MIDDX. 


TEL. HOWARD 1484 



























@ WITH AUTOMATIC DOWN- 
FEED OF GRINDING SPINDLE 

AND AUTOMATIC FINAL 
SIZE STOP 





@ Automatic downfeed of wheel 
head infinitely variable between 
0:000! in. and 0-0005 in. 





@ Final size stop functions accurately 
to 0-0002 in. 


built-in diamond dresser is auto- 





@ Wheel diameter reduction by DELIVERY FROM STOCK 
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@ Hydraulic controls: Table speed THREE ‘able working 











surface (length) - 2813” 393” 471” 
infinitely variable 10O—100 ft./min. MODELS (length) 4} 
Intermittent cross feed 3 in. Table working Il models 9.” 
Continuous cross feed 4—6ft./min | surface (width - all models 94 
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DEMONSTRATIONS AT OURWORKS GLADLY ARRANGED Write for Catalogue 
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World’s Largest Multiple-Head Super-Precision Cylindrical Grinders 
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The diagrams below show a few of the many com- 








bination settings of Grinding-Spindle positions, 
suggesting the great versatility of these unique 
grinders: 
eet, 
I y 





Simultaneous grinding cf bcth raceways of 63” Eiangular-type precision 

















roller be: rings with Frauenthal Grinder. 


Now you can do ‘impossible’ 





reecision grinding jobs with 
P 5 J 


FRAUENTHAL GRINDERS 





You can grind diameters and parallelism of faces on big parts, with 


Frauenthal Grinders, to the close tolerance of .0002” consistently 





. and produce angular accuracy of less than .0005” tolerance 
in 72” for flatness, squareness, concentricity, roundness and taper. 
Uniformity of precision is assured. Investigate FRAUENTHAL 
Multiple-Head Super-Precision Cylindrical Grinders. 





IN 10 STANDARD SIZES * ALL SIZES MADE TO ESSENTIAL J... SPECIFICATIONS 


| SERIES 1800 SERIES 2000 SERIES 2200 | 








TABLE SIZES | a0” | 2° 1 a a’ | ee” | 72” | 100” | 120” | 130” | 140” 








MAXIMUM SWING | 56” eS ae toe 7” | 08” 120” | 130’ | 140” | 150” 
































Ask for Bulletin 


* GRIND OUTSIDE © INSIDE © and FACES SIMULTANEOUSLY . 


DEVONSHIRE HOUSE 


GASTON E. MARBAIX LTD Battersea sw, 


PHONE BATTERSEA 8888 (8 lines 
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WILLIAM ASQUITH LTD. have specialised in the 
manufacture of holemaking equipment for over 
half a century. Their experience can help you to 
obtain maximum production at the lowest cost. 
Why not write us today ? 


WILLIAM ASQUITH LIMITED 


HIGHROAD WELL, HALIFAX, ENG. 
LONDON OFFICE, HALIFAX HOUSE, STRAND. W.C.2 


$). 


DRUMMOND-ASQUITH (SALES) LTD. KING EDWARD HOUSE. NEW STREET. BIRMINGHAM 2. 
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... fix it better, 
more quickly and 
neatly. 


Unbrako Socket Screws 
have extra strength Tx 
and toughness. 

They are made of 

high-tensile nickel-chrome 

steel alloy. 

They stay put e 
until you want to remove them. i > 
Then—out they come, 

smoothly, easily, without damage. 


No wonder so many designers and engineers specify Unbrako! 


Available for ummediate delivery. 


UNBRAKO SOCKET SCREW Send Jor frce samples 


COMPANY LTD. f BRA 0) 


Manufacturers of Unbrako standard socket screws and 


special screws to A.D. requirements. 


COVENTRY ENGLAND 
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Ss Sliding Head Precision Automatic 


\ 7,” CAPACITY 


Primarily designed for the production of small components for 
the clock and precision instrument industries, this automatic 
is now recognised as one of the most efficient machines for 
general small turning work in large quantities. 

Its extreme versatility is well demonstrated in the accompanying 
example. Here taper turning, threading, flat generating and 
form turning are all accomplished in a single cycle of operations, 
and the part is produced complete from bar stock in 10 seconds. 
Multiple diameters, pivot points at one or both ends, back 
shoulders, tapers, bevels, etc., can all be produced and 


: ; - TURN 0.161” 
attachments are available for drilling. 


eh ; : (Thread diameter) 
chamfering, counterboring, tapping, 


threading and slotting during the normal 
cycle of operations. Magazine feeding 


can also be arranged. 


TURN 0.270 
DIAMETER 












MILL TWO FLATS 





TURN TAPER 











PART FORM 
SPHERE 


FORM SPHERE 
AND THREAD 
3 B.A. 


PART OFF 





/ Uy, Vy; 
LLL 


SS | 
Produced in 10 seconds 















WICKMAN of COVENTRY 


LONDON += BRISTOL + BIRMINGHAM + MANCHESTER 
LEEDS GLASGOW : NEWCASTLE : BELFAST 
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Trade Unions and an Expansionist 
Policy for Production 


by SIR VINCENT TEWSON, C.B.E., M.C.. 


General Secretary, Trades Union Congress. 


Continuing this series of articles on * an expansionist policy for production’, the 
first of which appeared in the February, 1953, Journal, Sir Vincent describes how 
the trade unions can contribute towards the implementation of such a_ policy. 


MPHASIS has already been laid in this series on British industry’s need for more capital investment 
and a widespread and more intensive use of production and work study. 


Increasing the productiveness of individual effort with the aid of more and better machinery, and more 
effectively employing existing production resources—including British workpeople’s skill, initiative and 
experience— is the rational way of improving our economic and social lot. Given the raw materials 
and the equipment, there is sufficient willingness among all in industry to work enthusiastically towards 
raising productivity and sustaining our position in competitive markets, which play such a vital part in 
maintaining a high level of employment. 


Mr. Walter Puckey, in a previous issue of the Institution’s Journal’, said “..... when we speak of 
production, we really speak of the men who practise it.” How true this is !_ He was very wisely drawing 
attention to the needs of suitably trained technical personnel for an ‘expansionist policy for production.’ 
Without them, expansion would not proceed as we desire; nor would its development be possible without 
the support of the vast number of workpeople in industry, the great majority of whom are members of 
trade unions. It is on the shop floor, after all, that management policy seeks expression and where it stands 
or falls, not only on its technical merits, but also on its reasonableness and acceptability—on its ‘human’ 
content. 


There can be no hard and fast rules on how these conditions should be met, but joint consultation 
suggests itself as the obvious framework within which to operate. What better means for management 
to gain their employees’ confidence and demonstrate their integrity ! What better means for workpeople 
and their organisations to express their point of view, a right which is indisputable if only because of the 
direct impact of industrial change and developments on the security of their jobs, their earning oppor- 
tunities and working conditions ! An ‘expansionist policy for production ’, however well organised, will 
throw up many unforeseen problems and joint consultation, therefore, at workplace and industry levels 
becomes more imperative than ever. 


In stressing this view, trade unions are not begging favours or seeking merely to be kept informed— 
they believe they have a genuine contribution to make regarding the formulation and implementation of 
industrial policy aiming at efficiency. They believe, as indeed do many employers, that joint consultation 
is the way to enable industry to play its vital rdle in sustaining Britain and her people now and in the 
future. 


At the national centre and in the regions, consultation between the government and the two sides of 
industry has operated successfully over a decade. An outstanding and perhaps more spectacular example 
of national and international co-operation between employers and trade union organisations, has been the 
Anglo-American Council on Productivity. This trans-Atlantic exchange of ‘know-how’ has uncovered 
tremendous industrial goodwill and potential lines of action. 


1 February, 1953. 
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The influence of the Council and particularly of the 66 Productivity and Specialist Teams, composed 
of representatives from supervisory, technical and operative grades, has been considerable. Justifiably, 
perhaps, the Council could claim to have helped fashion the climate of opinion which seeks to expand 
and increase the rate of industrial development. 


Over the past few months, the U.K. side of the A.A.C.P. has merged into the British Productivity 
Council and, as was the case with the former body, the trade union movement is playing an active réle. 
Part of the work of the new Council will be to follow up the Productivity Reports, with a view to secur- 
ing full consideration, by both sides of each industry concerned, of Team recommendations and 
suggestions. Already follow-up reports from a number of participating industries indicate a distinct 
acceleration in O.P.H. and development. This is the very essence of an ‘expansionist policy for pro- 
duction’. All the talking in the world, all the reports and literature imaginable, count for nothing until 
there is action, effective action, at the point of production. 


The British Productivity Council intends operating, however, on a wider front than its predecessor and 
sub-committees are at present discussing a programme of activities to put before a Conference on 19th 
March for detailed discussion and criticism—as a programme which, throughout the country, will further 
the cause of increased industrial efficiency. 


We, on the trade union side, hope that one activity which will emerge will be a system of exchange 
visits between plants by small groups drawn from supervisory, technical and operative grades. The idea 
stems from the A.A.C.P. Team programme, in particular from the briefing tours which each Team made 
of their own industry in this country before proceeding to their investigations in the U.S. 


Inter-plant visits have tended in the past to be regarded with some caution. But the briefing tours 
brought out clearly the goodwill and spirit of co-operation which exist in industry and of which advantage 
should be taken. More than one Team member has been heard to say that they learnt more looking 
round their own industry than they did in the U.S. This may be an exaggeration; on the other hand, 
a number of Teams have reported that the most efficient firms in Britain compare favourably with their 
opposite numbers across the Atlantic. We have the information, apparently, but it does not get around ! 
Increasing the velocity and the area of the circulation of ‘know-how’ is a vital requirement for an 
‘expansionist policy for production ’. 


With a constantly and rapidly changing industrial pattern the réle of the trade union will be, as ever, 
the safeguarding and advancing of their members’ interests; sometimes nationally, in the interests of 
maintaining a high level of employment, sometimes at the industry or plant level. The environment in 
which they function may, of course, alter—it is inevitable—but the trade union movement is not with- 
out flexibility and commonsense. Work study and scientific management techniques are increasingly 
being used in industry, and unions appreciate well enough that to represent and protect their members 
effectively and to express their views adequately in joint negotiations and discussions, knowledge of the 
techniques is essential. 


Training at one-week courses is provided, therefore, at the T.U.C.’s Education Centre at Clapham. 
Nearly 400 trade union officers have passed through this short but intense course covering management 
and production subjects. Some officers have received advanced training with firms of industrial con- 
sultants. In addition to the T.U.C.’s facilities, individual unions are spending time and money training 
their officers and members. Of particular note are the one month full-time courses on industrial relations 
and work study subjects, initiated by the National Union of General and Municipal Workers. These 
courses have been organised in conjunction with university and technical college authorities in more than 
a dozen industrial centres, and nearly one thousand shop stewards and members have so far attended. 


All this is designed to enable trade unions and trade unionists to carry out their responsibilities to thei 
members and to the national well-being. It is interesting to note that an instance in which men have 
refused to operate improved machinery soon becomes headline news. From this, we can infer that they 
are sufficiently isolated to be matters of special comment. That is an indication of how far we have 
travelled. 


An intelligent and ‘human’ Expansionist Policy for Production will find the Trade Union Movement 
and its members prepared to throw in their weight. 
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THE TECHNIQUE OF CARBIDE TOOLING 


by LAWRENCE K. LORD, B.Sc., A.M.I.Mech.E., Grad.I.Prod.E. 


Presented to the Bombay Section of the Institution, 8th August, 1952. 


Mr. Lord served his apprenticeship with Wickman, Limited, Coventry, 
both in the Wimet Division and the Machine Tool Division of that 


organisation. 


In 1943, he gained the first of the Wickman University Scholarships 
awarded to senior apprentices and, after resuming academic studies interrupted 
by service with R.E.M.E., Mr. Lord graduated with Honours in Mechanical 


Engineering at the University of Birmingham. 


On his return to industry, he was employed in the Machine Planning 
Department of Wickman Limited, until 1948, when he joined his Company's 
Export Department with the appointment of Machine Tool Specialist. 


HE first of these two Papers! dealt with the 

way in which tungsten carbide was manufactured 
by powder metallurgy processes. To recapitulate the 
manufacturing process would take too much time 
here, but for the benefit of newcomers I have pre- 
pared a series of diagrams which schematically outline 
the processes involved. Briefly, carbide shapes can be 
made by any one of four processes according to the 
complexity and form of the desired result. These 
four processes are shown diagrammatically in Fig. 3. 
The starting point for the physical operations is, in all 
four cases, mixed powdered metal, either a tungsten 
carbide-cobalt mixture, or a tungsten carbide-titanium 
carbide-cobalt mixture. The way in which these two 
mixtures are obtained by chemical processes from 
the powder manufacturer’s raw materials, is shown 
diagrammatically in Figs. 1 and 2. Fig. 1 shows the 
reduction, carburisation and binding of the straight 
WC-Co grades, which it will be recalled are adequate 
for the machining of cast iron and non-ferrous metals, 
and for wear resistant applications. Fig. 2 shows the 
metallurgical stages in the manufacture of the 
WC-TiC-Co grades, which were shown to be necessary 
for machining steels and similar materials which tend 





Mr. L. K. Lord. 


to weld-on to straight grade tips. The figures are 
purely diagrammatic, but may clarify the production 
sequence of the finished tips and shapes. 

To derive the fullest advantages which tungsten 
carbide, the hardest metal made by man, is capable 
of conferring, in practically every industry, the basic 
principles controlling cutting tool design and appli- 
cation must be understood. The purpose of this 
present Paper is to throw some light on_ these 
principles, and on their practical realisation. 


TOOL DESIGN 


Terminology 


Until international standardisation is arrived at, 
the terms which are used in this Paper conform to 
those adopted by the majority of British toolmakers, 
and which are shown in Fig. 4. The diagram is self- 
explanatory, the only point requiring emphasis being 
that the tool shown is a right hand tool. The hand 
of a tool is the side on which the cutting edge lies, 
when viewed from above with the cutting end of the 
tool towards the viewer. 





1. “The Nature of Tungsten Carbide.” This Paper is available to members on loan from the Hazleton Memorial Library. 
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POWDER Tool Size and Tip Size 


The fundamental requirement in carbide tool 


MANUFACTURE practice is ample rigidity. To achieve this the tool 





shank must be amply strong so as to absorb vibration, 
and further the cutting edge must be adequately 
supported, with the tip sufficiently thick to absorb 


wae” the cutting load. In the case of cranked tools, as the 
point of applied cutting pressure is not in line with 


tungst we . ee 
"err the support of the tool, a twisting effect is introduced. 
illest 










This is resisted by employing the largest possible 
square section tool. 

Rigidity is of vital importance to tool life, because 
tool wear is caused by minute vibrations of the tool. 
undetectable to the eye, 
which cause the cutting 
point to rub the work with 
a high frequency oscillation 
which wears away the cut- 
ting point. 

In practice, the deepest 
possible shank should be 
used for all carbide tools. 
In designing tools, the tip 
thickness should not be so 
and wear resisting grades only, 8"eat that the depth of the 

supporting shank is reduced 

" Ihvdrogen comprising WC-Co excessively, but neither 

should the tip be so thin 

that it will not absorb the 

cutting load. The cutting load in the case of cast 

iron and non-ferrous metals is less than for steel, 

other things being equal, and so tips which will 

withstand steel cutting are suitable dimensionally 

for other materials. The optimum tip thickness is 
one quarter of the total depth of the tool. 


tungsten 
carbide 


cast-iron and non-ferrous cutting, 







tungsten 
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tee ye Effect of Shape—Approach and Trail Angles 
Of the tools shown in Fig. 5, ‘a’ has no approach 
angle, whilst ‘b’ has an approach angle of 45°. 
Although each has the 
same depth of cut, 
and the same feed, so 
that both will remove 
the same amount of 
material in the same 
time, the tool with the 
45° approach angle 
uses less power and is 
also likely to have a 
hydroge 20-25°/, longer life be- 
tween regrinds. This 
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enbes is because, without any 
FIG. 2 reduction in volume 

‘ removed, the tool with 

steel-cutting gradesi., approach angle 

comprising WC-TiC-Co forms a longer and 

cobalt thinner chip, so that 


aan per unit length of the cutting edge, the cutting 
pressure is lower. 

It will be obvious from the parallelograms of forces, 

(Figs. 6 and 7), however, in which the horizontal 

part of the cutting force is split into two components, 

one acting along the direction of feed, and one 
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transversely at right angles to the feed, that the 
greater the approach angle (Fig. 7) the greater the 
transverse force which tends to bend the workpiece. 
If slender workpieces are machined with too high 
an approach angle, that is exactly what will occur, 
and chatter will result. Thus, for cases where the 
workpiece is insufficiently rigid, the approach angle 
should be reduced to the point where chatter is 
eliminated. It will be seen from this that it is not 
always necessary to reduce the depth of cut,—an 
understanding of this fact frequently enables a 
difficult job to be machined without any increase 
in the time required. 

When breaking into the end of a forging or casting, 
preparatory to turning, the approach angle allows the 
first impact to be received well back from the tool 
nose, at a point where the tool is stronger. This 
factor is particularly important, for without any such 
protection a costly tipped tool could be broken in 
this way on its first job. An approach angle should 
always be employed, therefore, in cases where cutting 
to square shoulders is not essential. and the angle 
should be as large as practicable 
consistent with work rigidity. The 
extreme in practice is afforded by 
the example of chilled iron roll 
turning. Chilled iron rolls of 88 
shore hardness are turned with a 
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ANGLE 


fr PLAIN TRAIL 


support given to the tool point, to enable it to with- 
stand the backwards component of the cutting force. 
In tool designing, the plan trail angle should be as 
small as convenient—6%/,being a practicable mini- 
mum in most cases. 

It will be obvious, from what has been said so far, 
that a good tool shape for carbide bears no re- 
semblance whatever to a good shape in high speed 
steel. In fact, unless high speed steel procedure is 
abandoned completely, the certainty of success with 
carbide is considerably reduced. 


Effect of Shape—Rakes and Clearances 


Dealing with clearances first, as these are the 
simplest to discuss, apart from the fact that excessive 
clearances weaken the support of the cutting edge, 
the main consideration is subsequent grinding. The 
principle of secondary clearances under the tip to 
allow the silicon carbide wheel to grind the tip only, 
increases grinding wheel life, as the steel shank would 
soon load the wheel leading to frequent re-dressing 
and rapid wheel wear. In practice, 
a tip clearance (i.e. primary clear- 
ance) of 4° is usually adequate, with 
the secondary clearance 2° to 4° 
greater than this in every Case, 
except for the machining of plastics, 















suitable grade of tungsten carbide at 
18 feet per min. with a .035 inch 
feed, using the full width of a 2 inch 
wide tool to give a .25 inch depth 
of cut; that is, an approach angle 
of 75°. This distributes the extreme 
cutting load with such hard material 
over the maximum practicable 
cutting length, thus making such a 
performance possible. With chilled 
iron rolls (the example quoted was 
14 inches diameter and 35 inches 
long), there is of course ample 
rigidity for such a practice. 

The plan trail angle, it will be 
recalled, is the clearance between 
the work and the trailing edge of the 
tool; the lower this is, the greater the 
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which require clearances of up 
to 10°. 

The front to back angle (Fig. 4), is 
negative on tools made by my Com- 
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pany, since our extensive research 
confirms the theoretical consideration 
that this provides a chip formation 
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angle tool (Fig. 10) induces a chip pressure which 
FIG 5 acts in a direction such as to push the tool point into 
heavier contact with the work, inevitably increasing 
front clearance wear and shortening tool life. 

It should be realised that the common practice of 
stopping a lathe with the tool in cut and the feed 
—_ engaged is disastrous to tipped tools, and it is 
imperative to impress upon operators that when 
carbides are used that habit should be broken 
immediately. However, if this occurs unavoidably, 
due for example to a power failure, a tool with a 
negative front to back angle and a negative rake, will 
3 have a greater chance of withstanding the ordeal. 

The cutting rake is of considerable importance, 

and a glance at Fig. 4 is suggested’in order that the 

lt cutting rake is not confused with the front to back 
+| a a angle measured in the direction of the feed only in 
ye g the case of tools with zero approach angle). It will 

C B 


angle. The cutting rake is virtually the angle 
: depth 
: | shi WA. of cut 
thick one ‘ 


measured at right angles to the cutting edge (it is the 
\ thin 























which tends to constrain the chip to curl frrom the 
workpiece surface, and thus prevent scratching of the 
surface in finishing cuts. Since certain finishing cuts 
with tungsten carbide can provide a surface finish 
which frequently eliminates the need for subsequent 
grinding, this is a valuable feature. An additional FIG. 7 
effect is illustrated in Figs. 9 and 10 which show two 
tools, the upper one having a negative front to back 
angle and the lower having a positive angle. The chip 
pressure, normal to the tip surface, will be seen to be 
exerted away from the work in the case of the 
negative angle, thus preventing digging-in and 
resultant chatter, whilst the positive front to back 





When the approach angle is increased, the 
bending force is increased. As shown here 
bending force ‘B’ is over twice original value, 
for a cutting force shown equal. This force 


. B ‘B’ would tend to bend slender work. 


A be seen to be the angle which plays the greatest part 
in shearing the chip from the work and it is, there- 
fore, largely determined from consideration of what 
material is to be machined. 

The tougher the material being machined, the 
FIG 6 greater the power required to part the chip from the 

: workpiece and, therefore, the greater the cutting 
pressure on the tool. Now, Fig. 11 shows how the 
cutting pressure, in the case of a tool with positive 
cutting rake, acts in a direction which tends to shear 
the cutting point off the tool itself; the cutting point 








‘C’ is horizontal part of the cutting force, and 


this depends primarily on metal removal rate. 
It can be split into two component forces :— 
‘A’, axial force, which is easily resisted, and 
‘B’, bending force, which tends to bend slender 
work. Only small approach angles should be 
used with slender work (see fig. 7). 


is not unduly strong in the case of positive rakes, and 
is less supported the greater the rake. Fig. 12 shows 
a tool with negative cutting rake, somewhat 
exaggerated for clarity. Note how in this case the 
cutting pressure is directly into the strongest part of 
the tool, and how the negative rake strengthens the 
cutting edge by increasing that section which has to 
withstand the shearing action of the cutting force. 
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A to clear gives ample support to tip 


Quite apart from mechanical strength arising out 
of the support provided by negative rakes, another 
glance at Fig. 11 will show that the cutting pressure 
exerted on a positive rake tool forces the tool into the 
work, and causes additional rubbing on the front 
clearance. This is where a breakdown of a cutting 
edge invariably begins. Negative rake, on the other 
hand, (Fig. 12), provides a direction of cutiing pressure 
which tends to thrust the tool away from the work, 
so reducing front clearance wear, and contributing 
to an increase in tool life between re-grinds. 

To summarise the argument so far, materials such 
as high-tensile and alloy steels require negative 
cutting rakes to withstand the heavy chip pressures 
that these materials exert. The greater the tensile 
strength of the material, the greater the negative 
cutting rake required. Conversely. the greater the 
machinability of the material, the higher the positive 
rake which may be employed. Positive rakes permit 
less power consumption for a given metal removal 
rate, but the life between regrinds of positive rake 
tools is generally less, all other things being equal, due 
to their weaker cutting edge support. For materials 
such as cast iron, mild steel and light alloys, therefore, 
which exert lower cutting pressures, increasing 
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positive rakes should be used, up to the point of 
economical tool life. Fig. 13 shows a range of 
materials in order of machinability, with appropriate 
cutting rakes. 

It has been shown that negative rakes are 
necessary for the machining of high-tensile materials. 
It has also been implied that the greater the negative 
rake, the greater the horsepower consumed. This is 
obvious when the matter is considered, since the 
chip has to be deflected through a greater angle, and 
then has to slide over the top face of the tool climbing 
the negative rake. The friction between the chip 
and the top face absorbs the extra horsepower which 
has to be provided. 

The power consumption can be reduced, whilst at 
the same time retaining the cutting edge advantages 
of negative rake, by employing primary and 
secondary cutting rakes as shown in Fig. 14. The 
primary rake is at the required negative angle, say 3° 
for a particular high tensile steel, in the form of a 
negative land, the width of which need not exceed 
four times the feed (i.e. 0.1 inch width of land for 
a .025 inch feed). Behind the negative land, which 
actually does the cutting, a positive secondary rake 
is applied, generally 8° positive, to eliminate chip 
friction and hence reduce the power absorbed in 
this way. releasing it for more useful employment in 
increasing the metal removal rate. 

The best tool section for most steels other than mild 
steels, particularly for intermittent cutting and 
roughing cuts on forgings is, therefore. along the lines 
of the tool shown in section in Fig. 14. Correct 
carbide tool shapes appear very odd to those steeped 
in HSS practice, and once again it is necessary to 
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emphasise that every vestige of the old HSS 
techniques must be cast aside for optimum carbide 
performance. 


Effect of Nose Radius 


A large nose radius absorbs too much horsepower. 
and although round-nose tools are extremely useful 
and adaptable. they should be used only for relatively 
light cuts, or on low tensile materials which produce 
low cutting pressures, unless unavoidably required for 
forming radii, such as in roll grooving. Additional 
power is absorbed. because to curl a curved chip 
requires greater effort than to curl a flat chip, since 
the resistance to bending of the curved chip is very 
much higher than that of the flat chip. This can 
readily be appreciated by supporting a weight on a 
curved card (Fig. 15). The flat card will support 
practically no weight—its resistance to deformation is 
low. and hence the flat chip can be curled off from 
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the workpiece with ease whilst the curved chip 
(represented in Fig. 15 by the curved card) resists 
deformation, and thus absorbs more power in being 
parted from the workpiece for equal metal removal 
rates. Even if this power is available, it is pointless 
and uneconomical to use it in such a way, when it 
can be usefully employed in increasing the metal 
removal rate by increasing the feed and depth of 
cut. 
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Withstanding Severe Conditions 


The way in which tungsten carbide can successfully 
withstand interrupted cutting is a practical vindica- 
tion of the theoretical considerations just outlined. 
A 0.5°/, carbon steel billet with four longitudinally 
milled slots was turned with a carbide tipped tool 
at a speed and feed normal for the material, during 
which time the tip received nearly 32,000 very severe 
impacts without damage. In fact it was not 
necessary to remove the tool even for re-lapping. 

The approach angle was 45° and this allows the 
first impact to be taken up the tip well back from the 


These two cards represent the chips as produced 
by the tools below. The 
weights they support 
are a measure of their 
resistance to deforma- 
tion, and thus of the 
horsepower absorbed 
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tool point, in a stronger part of the tool (Fig. 16). The 
tool shape shown here, which was subsequently used 
for maximum life on the slotted billet demonstrations, 
may appear unorthodox at first sight. It is a heavy 
duty shape introduced by my Company for very heavy 
turning, facing and boring operations, where machine 
and workpiece rigidity and power available are 
adequate to permit full exploitation of tungsten 
carbide. The tool is developed from the familiar 
cranked turning and facing tools (Fig. 7), but with the 
corners buttressed by trail angles of 15° to provide 
maximum resistance to tool pressure under heavy 
loads in either direction. 

The primary cutting rake was 4° negative, giving 
a stronger cutting edge which accepts the impacts 
due to the slots, well back from the cutting edge 
towards the strongest part of the tool. 

Finally this tool had a negative front to back angle 
of 4°, which acts in a similar manner in providing 
that the impact is taken where it can be better 
resisted, as shown in Fig. 17, which is a simple bar 
turning tool, for clarity. 
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Multi-point Tools 


So much for the basic principles of tool design. 
Only single point tools have been dealt with, but it 
will be appreciated that the same principles apply 
to milling cutters also. A milling cutter is simply 
a succession of single point turning tools in a rotating 
holder. The terms used are necessarily different, but 
simply related. As shown in Fig. 18, the radial 


rake in a milling cutter is equivalent to cutting 
Similiarly, Fig. 19 shows 


rake on a turning tool. 
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that the helix angle in a milling cutter is equivalent 
to the front to back angle on a turning tool. These 
angles can be positive, zero or negative, depending 
on the materials being machined, exactly as in single 
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point tool practice. Finally, milling cutters have a 
bevel angle, which corresponds to the approach angle 
of the single point tool, as shown in Fig. 20. An 
inserted blade face milling cutter is shown in Fig. 21. 
The helix angle (which is 10° negative) the bevel 
angle of 15° and the 10° positive radial rake are all 
visible on the solid carbide blades. 





Fig. 21 


Reconditioning an inserted-blade cutter with a diamond 
impregnated resin bonded lapping wheel. 
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Owing to the shortage of time on this occasion, 
the detailed design and application of milling cutters 
cannot be pursued, but from what has been said 
it will be clear that the same fundamental principles 
of cutting apply exactly as in the case of single point 
tools. 


TOOL BRAZING 


The tip is usually secured to the shank by brazing. 
Four alternative brazing systems are available, namely 
oxyacetylene torch brazing: gas or electric furnace 
brazing; electric resistance tool tipping machine; or 
high frequency induction heating equipment. For 
the occasional tipping of a handful of tools, the small 
shop need only employ the torch method. At the 
other end of the scale, my Company, which produces 
about 3,000 tools each working day, uses a battery 
of high frequency induction heaters. 

The brazing materials available are Easy-flo No. 3 
(with a brazing temperature of 700°C), in sheet form 
.003 inch and .005 inch thick, or Sifbronze (with a 
brazing temperature of 900°C), and_ electrolytic 
copper (with a brazing temperature of 1100°C) also 
in sheet form. The choice of brazing material is 
governed by many considerations. If torch brazing 
is the only method available, then copper cannot be 
used, as this has the highest melting point. Further, 
where difficulties are likely to arise from the high 
differential thermal expansion between steel and 
tungsten carbide, the simplest way of helping to 
overcome these is by using the brazing material with 
the lowest melting point. Again, it may be required 
to tip HSS shanks, as for example in high duty 





Fig. 22 
Milling the tip seat. 
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Fig. 23 
Torch brazing a simple tool. 


parting tools, as these shanks are stiffer. In such 
cases Easy-flo must be used, since if copper is 
employed the higher brazing temperature will soften 
the HSS. Conversely, in brazing reamers, for example 
in which it is often required that the shank and flutes 
behind the tip are to be hard, it is necessary to braze 
with Sifbronze or copper, otherwise during 
carburising for shank hardening, the carburising 
temperature will unstick the tips. Copper brazes are 
commonly used for large section tools, but have to be 
furnace brazed, being beyond the scope of the torch 
method. The fluxes used are Easy-flo flux for 
Easy-flo brazing, Easy-flo flux or Sif-flux for Sifbronze 
brazing, and unfused borax for copper brazing. 
Torch Brazing 

The procedure for tipping a normal turning tool 
by the torch process should cover the requirements 
of the majority of the small or medium sized work- 
shops in this country * whose consumption of tools 
is not more than say 20 or 25 per day. The shank 
material recommended is 0.35°/ to 0.4°/ carbon 
steel (certainly no milder than the lower figure), and 
the tip seat (or recess) is usually end-milled at the 
appropriate angle to give the principal rake and so 
reduce the amount of carbide wastage in grinding 
the rakes subsequently. This operation is well 
illustrated in Fig. 22. The clearances are then milled 
or shaped before brazing. The small radius round 
the lower inner edge of the tip must be slightly larger 
than that left by the tip-seat milling, or of course the 
tip will not fit snugly. The tip seat must be flat, for 
if the tip rocks on its seat, it will probably fracture 





* Readers are reminded that this Paper was presented 
in India. 
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in service because its upper face will be in tension 
during cutting. The tool shank is set up in a bench 
vice with the tip seat projecting horizontally or 
slightly backwards as shown in Fig. 23. 

The Easy-flo No. 3 sheet is cut to shape with 
shears or scissors so that when required it will drop 
into the tip seat, and a strip of sheet is cut to provide 
brazing material at the back of the tip. 

The surfaces of the tip which will be in contact 
with the braze are lightly linished, and the tip, the 
Easy-flo sheet, and tip seat are all brushed with 
carbon tetrachloride to remove grease collected from 
the fingers during handling. This operation is of 
prime importance. The flux is applied over the 
whole of the end of the shank, and both under and 
over the brazing metal strips, and the tip laid in 
position. 

The brazing flame must be adjusted to a reducing 
atmosphere (slight excess of acetylene) with the outer 
cone about one third longer than the inner cone, the 
acetylene pressure being not less than 5 lb. per square 
inch and the oxygen pressure at 10 lb. per square 
inch. The reducing part of the flame just in front 





Fig. 24 
Brazing with a high frequency induction heater. 


of the inner cone should be used, and the flame kept 
moving. Apply the flame first of all at the back 
of the tip to provide a ‘reservoir’ of heat in the 
enlarged part of the shank, then at the front and 
bottom of the shank until at red heat, and finally 
when the brazing metal is seen to melt, on to the tip 
at 45° sharing the flame between the top and front 
of the tip, pressing the tip back into its seat with a 
file tang or some similar instrument. It should be 
noted, whilst pressing the tip back, that it actually 
‘floats’--on the braze metal, thus ensuring a 
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thoroughly wetted under-surface of the tip. The 
flame can now be taken away and the tip pressed 
back and down exactly as shown in Fig. 24, which 
is actually of an induction brazing operation. This 
will squeeze out the excess braze metal and the braze 
will quickly set as the tool end cools to a black heat. 
When there is no danger of the tip sliding off, the 
tool should be allowed to cool in graphite powder 
or in sand (in, not on) so as to ensure slow cooling. 

The procedure described is the simplest possible 
braze, however, particularly suitable for tools such 
as recessing tools in which the tip goes across the tool, 
is not longer than say .625 inch and is not enclosed. 
For tips .75 inch and longer, for irregular tips such 
as form tools, for enclosed tips and for hard grades 
and WC-TiC-Co grades, a reinforced sandwich braze 
is employed. This makes use of soft iron gauze, 
.003 inch to .005 inch thick, of about .025 inch 
mesh, which is sandwiched underneath the tip be- 
tween it and the shank, whilst at the back of the tip 
a similar ‘cushion’ is provided by a strip of electro- 
lytic copper. Neither of these stress relieving layers 
melts during brazing. They are cut up with shears 
in a similar fashion to the Easy-flo sheet, and two 
sheets of Easy-flo are used with a sheet of brazing 
gauze or copper between them as shown in Fig. 25. 
For particularly highly stressed brazes, thermally or 
mechanically, molybdenum foil is sometimes used as 
a stress relieving lamina. 


Furnace Brazing 

In furnace brazing the assembly, comprising tip 
and iron gauze for ‘ difficult’ tips has the unfused 
borax which is used as a flux sprinkled over the top 
of the finished assembly, not between the components. 
Two-stage heating, i.e. preheating at the furnace door 
followed by full heating within the furnace itself, is 
used, the brazing temperature being between 1150°C 
and 1200°C. The tools should not be kept in longer 
than is necessary to melt and distribute the copper, 
and to ‘float’ and press the tip into position with 
a rod, and the furnace atmosphere must be protec- 
tive. That is, an electric furnace must have a gas 
curtain, and a gas-fired furnace must employ an 
excess of gas, so that slightly reducing conditions 
prevail. An electric brazing furnace in use is shown 
in Fig. 26. Subsequent cooling is under carbon or 
sand as in the case of torch brazing. 
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Fig. 26 


Brazing tools in an electric furnace with reducing atmosphere. 


Tool Tipper 

The use of an electric resistance tool tipper gives 
rise to no especial problems in the case of tungsten 
carbide tools. The only points to note are that the 
abutting electrode bears only against the lower part 
of the shank under the tip, and not against the tip 
itself. Easy-flo flux is employed, which is sprinkled 
in the tip seat before heating commences, to prevent 
oxidation. Brazing metal is most conveniently applied 
to the tip seat when it is at red heat by means of 
Easy-flo No. 3 in rod form say 1/16 inch or 
3/32 inch diameter. The tip (which has meanwhile 
been preheating upside down on the top of the tool 
shank), is placed in position in the tip seat, and the 
Easy-flo rod applied to the vertical joints, more flux 
being applied by means of the rod, to which it readily 
adheres. The heat can now be switched off, and the 
tool unclamped for slow cooling in sand. 


High Frequency Induction Brazing 

High frequency induction brazing is a clean and 
rapid process ideally suited to the tipping of large 
quantities of tools. A 7.5 kW set is sufficient for 
practically all tools likely to be met with up to 
3 inches by 2 inches section. The heating time is 
about 14 minutes for the largest tools in everyday 
use, 2 inches by 1} inches section, down to a few 
seconds for very small tools, although a minimum 
heating time of about ten seconds is recommended, to 
avoid thermal shock. 

Figure 27 shows a simple set up employing a one- 
turn inductor for a small batch of special form tools. 
Easy-flo brazing sheet with Easy-flo flux is used, 
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together with iron gauze and copper sheet stress 
cushions as described previously. The only difference 
from the torch brazing technique, so far as the tool- 
tip braze assembly is concerned, is that the flux is 





Fig. 27 
Brazing with a high frequency induction heater. 
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made into a paste with distilled water. This feature, 
together with the brazing sheet and gauze, is shown 
in the photograph. The use of paste flux renders the 
made-up tool and tip portable for brazing, and saves 
time, where large quantities are involved. Fig. 24 
shows the tip being floated into position on the molten 
braze metal, this procedure being just the same what- 
ever heating method is employed. 

With the high frequency process, unskilled opera- 
tors can turn out good and consistent brazes at a 
rapid rate after cnly brief familiarisation. 


Non-brazed Tips 


It is appropriate to mention at this stage that 
certain too!s, notably those used for some of the 
most rigorous machining conditions in industry, have 
succeeded only because they are entirely free of 
brazing stresses. This is achieved by eliminating the 
brazing operation and using mechanically held tips. 


TOOL APPLICATION 

After aspects of the design of tools, and a brief 
reference to their manufacture, the next logical step 
is their application. Many points of application were 
discussed earlier in conjunction with design features, 
in order to justify those features, but several other 
important factors remain, and these wil! now be 
considered. 


Power 


Sufficient power should be available to enable 
tungsten carbide tools to give of their best. It is 
only true that carbide tools absorb more power 
because they remove metal at a higher rate. It 
obviously requires power to separate the chips from 
the workpiece, and the more material we remove in 


Table 1. 
Material and condition 

Aluminium alloys 
Copper ... 
Cupro-nickel 
Soft brass a 
Cast iron (200 Brinell) 
1 per cent. nickel iron castings ... 
Spun-cast iron ion < 
Malleable iron (low steel content) 
Cast brass 
Phosphor bronze 
Aluminium bronze 
Manganese bronze 
10 per cent. nickel iron castings 
Malleable iron (high steel content) 


0.3 to 0.4 per cent. carbon steel bars and forgings 


0.7 per cent. carbon steel bars and forgings 
0.3 to 0.4 per cent. carbon steel castings 
Normalised 1 per cent. chrome manganese steel 
55 tons tensile 1 per cent. chrome steel 

65 to 75 tons tensile nickel chrome steel 

3 per cent. nickel steel 

100 tons tensile nickel chrome steel 

Stainless steel bars and forgings ... 

Stainless steel castings 


a given time, the greater the power absorbed. The 
power consumed per component need not necessarily 
be higher. 

It was shown earlier that by reducing the tool nose 
radius the absorbed power can be lessened. Similarly, 
less power is absorbed by tools with greater approach 
angles. Again, it was explained how, in the case of 
negative rake tools, the power required could be 
lessened by utilising secondary positive rakes to lessen 
chip friction. When such points are adopted, it is 
logical that in the interests of production the power 
thereby made available should be applied more use- 
fully—in increasing the metal removal rate. This is 
most conveniently achieved by increasing the depth 
of cut, since the other factors, feed and speed, are 
less variable in a given case than is the depth of 
cut, as will be explained later. 

The power required to secure a certain rate of 
metal removal with carbide tools can readily be 
derived from the Table of metal removal efficiencies 
(Table 1), which gives the average number of horse- 
power required to remove one cubic inch of the 
material in one minute. The way in which this Table 
should be used in practice, is to determine what 
horsepower is available at the chuck, select a speed 
and feed in accordance with the tool manufacturer’s 
recommendations for the material being cut and the 
finish required, and hence calculate the maximum 
permissible depth of cut using the appropriate metal 
removal efficiency figure. 

For example, we wish to turn the tread of a high 
quality solid carriage and wagon wheel, from 0.7% 
carbon steel forgings, on a vertical boring and turning 
mill having a 25 h.p. motor. Probably 4 h.p. will be 
absorbed in transmission losses, leaving about 21 h.p. 
available at the chuck. For roughing 55 tons per 
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Table 2. TURNING SPEEDS WITH STEEL-CUTTING CARBIDE GRADES ON VARIOUS STEELS 


f.p.m. hard grades 
1000 - -finish 0.15°/, Carbon bars 
900 4 


-finish 0.35°/, Carbon bars 


800 - 

-rough 0.15°/, Carbon bars 
700 +4 -rough 0.35°/4, Carbon bars 
600 - 

-finish 55-70T alloy bars 
500 4 


-rough 55T alloy bars 
-finish 0.35°/, C castings 
-finish 3°/, nickel steel 
400 - -finish 0.7°4, Carbon bars 
-rough 65-70T alloy bars 
-rough 0.35°/, C castings 
-rough 3°/ nickel steel 





average grades 


tough grades 


-finish 0.15°/, Carbon bars 


-finish 0.35°/, Carbon bars 


-rough 0.15°/, Carbon bars 


-rough 0.35°/, Carbon bars 


-finish 55-70T alloy bars 


-finish 0.35°/, C castings 
-finish 3°/, nickel steel 


-rough 55T alloy bars 
-finish 0.7°/, Carbon bars 


-finish 0.15-4°/, C castings 


300. —- and bars 
-rough 0.7°/, Carbon bars -rough 65-75T alloy bars 
-finish 100T alloy bars -rough 0.35°/, C castings 
-rough 100T allov bars -rough 3°/, nickel steel 
-rough 0.7°/, Carbon bars 
200 - and bars 
-finish 100T alloy bars -rough 0.15-4°/, C castings 
-rough 100T alloy bars -finish 55T alloy bars 
-rough 55T alloy bars 
100 4+ -finish 0.7°/, Carbon bars 
-rough 0.7°/, Carbon bars 
N.B. :—The speeds for machining forgings are the same as for bars. but speeds 
0 - for machining castings are generally somewhat lower. 


square inch forgings, we will employ 200 feet per 
minute (19 revs. per minute on 40 inch tread dia- 
meter) with a .028 inch per revolution feed. The 
actual rate of metal removal in cubic inches per 
minute will be 40 x 3.1416 x 19 x .028 x depth of 
cut; in other words 67 x maximum depth of cut. 
Now, our metal removal efficiency for 0.7°/, carbon 
steel is 0.72 cubic inches per horsepower per minute. 
from Table 1, which is 15 cubic inches per minute, 
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from 21 horsepower. Thus 67 x maximum depth of 
cut=15, whence the maximum depth of cut is .22, 
or say 3/16 inch to allow for approximations. This 
depth of cut should be used as making the most 
effective use of the available horse-power. With 
double the power, the depth of cut could in fact be 
doubled provided that the chucking were adequate 
and the part itself strong enough to withstand the 
power it transmits. 








~r 
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Table 3. RANGES OF TURNING SPEEDS WITH STRAIGHT-GRADE CARBIDES ON IRONS AND 
NON-FERROUS MATERIALS 


f.p.m. 


30000 -, — finish aluminium alloys 
20000 - 
10000 -j| — finish copper 


5000 - 


3000 -| — rough copper 
2000 -{ — finish soft brass 


1000 -| — rough soft brass and aluminium alloys 
—— finish cast brass, phosphor bronze, aluminium bronze and manganese bronze 


900 - 
800 - 
700 —- 


finish most plastics 
600 - | 





finish cupro-nickel; rough cast brass, phosphor bronze, aluminium bronze and 


500 - | — rough cupro-nickel 
400 - | 'e finish malleable iron 


manganese bronze 


finish grey cast iron 200 Brinell 


300 - — finish 1° nickel iron and spun-cast iron 


rough grey cast iron 200 Brinell 


200. - = rough malleable iron and most plastics 


100 + __ finish 10°%% nickel iron 





— rough 1% nickel iron and spun-cast iron 


— rough 10% nickel iron; finish chilled iron (20-40 f.p.m. depending on hardness) 


0 -— rough chilled iron (15-30 f.p.m. depending on hardness) 


If, after such calculation, the computed depth 
of cut stalls the machine, the cause will almost 
certainly be slack driving belts or maladjusted 
clutches, and these matters should be put right on 
all machine tools before using any carbide at all. 


FEED- TOO FINE 
METAL REMOVED 
IN FORM OF DUST 


INHERENT ELASTICITY 
IN METAL 





Fig. 28 


Speeds and Feeds 


Every material has its optimum cutting speed— 
namely that at which the tool life and metal removal 
rate are a maximum. The usually suggested pro- 
cedure for arriving at this optimum cutting speed 
is to take a series of trial cuts at different speeds, 
the lowest speed at which a marked improvement in 
finish occurs being the most satisfactory for normal 
machining. Finishing cuts, which generally impose 
lower cutting pressures since both feed and depth of 
cut are much lower, can be taken at the maximum 
speed recommended by the tool manufacturers. Some 
recommended turning speeds for tungsten carbide 
tipped tools are listed in Tables 2 and 3. Each 
material can generally be machined at two or three 
different speeds, depending on the hardness of the 
grade used to machine it. This, in turn, depends on 
job and machine conditions. The hardest grade will 
naturally be capable of the highest cutting speed, and 
will possess the longest tool life, but hard grades will 
fail prematurely unless the machine, the tool and the 
work are rigid. 

At the other end of the scale, the softer cutting 
grades will have a lower metal removal rate, and 
usually a lower tool life, but they will be tougher, 
and therefore suited to roughing forgings, or for 
interrupted cuts, or for work which is not rigid. The 
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mean of these is an average grade for the material. 
Usually, each manufacturer’s grades can be identified 
as classifiable as ‘hard’, ‘ average’ or ‘ tough’, from 
the various manufacturers’ tables of their own grade 
applications. 

It should be borne in mind that Tables 2 and 3 
give average figures which local circumstances and 
conditions are likely to vary either up or down, and 
the Tables should also be used with regard to the 
economic considerations of time per component and 
components per regrind. Boring speeds are about 
two thirds of turning speeds, due to the fact that 
boring tools are almost invariably less rigid than 
turning tools, whilst milling speeds are practically 
the same as turning speeds. 

Feeds are a matter on which recommendations 
are impracticable, the factors affecting the choice 
of feed being the finish desired, the power available, 
the rigidity of the tool and the work, and the material 
being machined. A warning against too fine a feed 
must be given. Very fine feeds, below the amount 
of indentation which all materials will withstand, 
due to elastic deformation, before permitting actual 
tool penetration, will result merely in rubbing. The 
metal does not come away in chips, but in the form of 
dust (Fig. 28) and this will damage the front clearance 
of the tool, where all wear starts. If the nature of 
the cutting operation demands fine feeds, such as in 
jig boring for example, a keenly lapped cutting edge 
is recommended, so that even at fine feeds, a proper 
chip is produced. Perhaps the safest generalisation 
is that a feed capable of producing a good healthy 
chip should be aimed at, too coarse a feed on the 
other hand being evidenced generally by chipping 
of the cutting edge. 
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Tool Setting 


The effect on front to back angle, and on front 
clearance, of the use of rocker (or boat type) tool 
posts, should be appreciated, and such tool posts 
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replaced so that the tool base is always horizontal 
(in the case of normal cantilever tools). The front to 
back and clearance angles will then be unaltered if 
the tool is on centre. 

Positive rake tools should be on centre, unless it is 
desired to provide a virtual or effective negative front 
to back angle without grinding, on positive rake or 
zero rake tools. (Fig. 29). This principle does help 
to overcome difficult jobs such as iron castings with 
excessive inclusions or blow-holes, as the effective 
negative rake protects the extreme cutting edge in 
exactly the same way as shown earlier in Fig. 17. 
although the practice should be employed with 
caution, as setting the tool below centre also increases 
the effective front clearance and this, therefore, gives 
less support to the cutting edge. In the case of 
boring tools, opposite effects occur, the tool requiring 
to be set slightly abeve centre to secure effective 
negative rake, or to reduce existing positive rakes. 


CUTTING RAKE 





FRONT CLEARANCE 








FEED 





| FIG. 31 


Tools with negative front to back angles should 
invariably have the tool point set below centre, as 
shown in Fig. 30, so that the mean point of the 
depth of cut is on centre. Except in the case of 
boring tools, carbide tools should never in any cir- 
cumstances be used above centre. 

As rigidity is the most important consideration in 
carbide tool work, it should become a habit with the 
operator to clamp the tool very firmly, and to reduce 
the overhang (in both directions) to the minimum. 
The greater the overhang, the greater the tool point 
deflexion (in fact the deflexion increases as the cube 
of the overhang—..e. is eight times as much for 1 inch 
overhang as for 0.5 inch overhang). The greater 
the tool point deflexion, the greater the tool wear and 
the shorter the tool life. 

For extreme rigidity, such as is required for wide 
forming cuts, or high speed roughing of shell forgings, 
for example, the tool is frequently applied tangentially 
to the work in a suitable holder, as shown in Fig. 31, 
the greater thrust thus being almost along the tool 
axis, and the tool tip deflexion being exceedingly 
small. Tangential tooling is particularly useful in the 
case of deep grooving. which is an otherwise difficult 
operation. 























Many cases of premature tool failure are traceable 
to bad tool setting, and expensive tools (and, on 
occasion the work itself) can be saved by attention to 
these points at the outset. 


Tip Grades 


It is perhaps unfortunate that most carbides will 
cut most materials—after a fashion—without the 
question of grades ever being considered. It is just 
as absurd to use the wrong grade of carbide for a 
particular application, as it is for example to make 
spanners out of cast iron ; they will do the job in 
many cases, but premature failure is certain. 

In the first Paper, in which the manufacture of 
tungsten carbide was described, it was explained how 
all the grades fell into two broad classifications. 
Carbides for cutting cast-iron, non-ferrous metals and, 
in fact, materials which do not form continuous chips, 
were shown to be tungsten carbide-cobalt alloys, and 
these were called the straight grades. The remaining 
cutting grades, used for steels of various hardnesses, 
and such materials that form continuous chips, were 
shown to be tungsten carbide-titanium carbide-cobalt 
alloys. This distinction is fundamental and vital. 
The addition of titanium carbide was explained as 
being necessary to prevent the phenomenon of the 
built-up cutting edge, which was observed when the 
first sintered carbides ever produced (which were 
straight grades) were used for machining steel. 

Within these two broad classifications, the grades 
then differ in their hardness, which is varied by the 
amount of cobalt they contain or, in some cases, by 
the grain size of the powders of which the tip is 
composed. Naturally, we wish to use the hardest 

Table 4. 


COMPARISON OF SOME 


MANUFACTURERS’ 


grade practicable, since then our tool life will be 
highest. But the harder grades are less shock resistant, 
and for roughing, or machining castings with blow- 
holes and inclusions, or forgings, or interrupted work, 
we must apply tougher grades containing more cobalt, 
which are correspondingly softer. 

In order to emphasise the existence of grades more 
fully, a Table is included which gives comparisons of 
the principal cutting grades of some of the makes of 
carbide in common use (Table 4). These are approxi- 
mate as small differences between alternative grades 
exist. These are deliberate, to achieve particular 
characteristics, but they prevent a direct comparison. 


TOOL RESERVICING 
When to Reservice 


With reservicing the prime question is—‘ When 
to reservice ?” If a tool (or a cutter) is reserviced 
at the right time, maximum ultimate tool life is 
ensured, as it is then necessary to remove very little 
carbide to restore the tool to as-new condition. Wear 
invariably originates on the front clearance. and the 
front clearance, just below the cutting edge, should 
be watched as an indication of when to reservice. 
When this clearance is dulled for about .03 inch, 
the tool should be removed, for reconditioning at 
this stage involves only lapping with a diamond 
impregnated wheel, and is the work of a few 
moments. Tools which are allowed to continue cut- 
ting (or rubbing) after the described amount of wear 
has taken place, consume greater horse-power, 
generate more heat, and reach the stage where ex- 
cessive amounts of carbide must be ground away in 
resharpening. 


MACHINING | GRADES 





Applications : 


SOO SOON 


Light alloy machining. 








Cast iron and non-ferrous metal or abrasive material finishing (hard grades). 

Cast iron and non-ferrous metal general purpose machining (average grades). 

Cast iron and non-ferrous metal interrupted cutting and heavy roughing (tough grades). 
Steel finishing and machining at high speeds and fine feeds (hard grades). 

Steel general purpose machining (average grades). 

Steel interrupted cutting and heavy roughing (tough grades). 





Applications (see above) ===" 1 2 3 4 5 6 7 
ARDOLOGY "(Alfred Herbert/B.T.H.) 1A/179| 14/179. 2A.—=s« $200 | $200—sS48 “1asi7s 
BALFALLOY (Arthur Balfour) H FS HL HA Z HD |- FS 
CARBOLOY (Carboloy Corp., U.S.A.) 905 883  44A 78 788 =«78C._—«|~=s883 
CONTINENTAL EUROPEAN GRADES. HI G1 G2 SI $2 $3 sad 

wes CUTANIT (Jessop /Metro-Vickers) ICC I M S ¥ R ICC 
KENNAMETAL (Kennametal, U.S.A.) K6 K6 K2s K4H | K3H | KM a 
MITIA ioe. Ae: ae B A Tc | TTA | TAS 
PROLITE @rttiltadinaine ; — 15A 3R 6W a 2W rep 
WIDIA (Fredk. Krupp, Germany) Hi G1 G2 AT bi TT3 tice 
WIMET (Wickman) put N -. XX x8 $58 | x8 
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Wheels, Laps and Methods 


Ordinary aluminium oxide wheels such as are used 
for grinding HSS tools are not suitable for grinding 
tungsten carbide. Silicon carbide wheels, known as 
green grit wheels, having harder cutting particles, are 
necessary. These are manufactured in India. In 
view of the extreme hardness of tungsten carbide, 
soft-bond wheels have to be employed, in accordance 
with usual grinding practice. 





Fig. 32 
Offhand grinding on a green grit wheel. 
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Wheels of 60 to 80 grit, hardness symbol K, are 
normal for roughing, with somewhat harder wheels of 
120 grit, say 120G, for finishing. The larger the 
wheel the greater the economy and efficiency, and 
14-inch diameter wheels of 3-inch face are recom- 
mended for most purposes. If all the tools in use 
are below 1 inch however, an 8-inch diameter wheel 
could be employed. The wheels should run at a 
peripheral speed of 5,000 feet per minute, and it 
should be borne in mind that slower running wheels 
will appear softer, and will be used more rapidly. 


For extensive reconditioning, rough grind the 
cutting rake and front to back angle (top of the tip) 
first. This face should be ground on the face of the 
wheel, not on the periphery. Peripheral offhand 
grinding produces a hollow ground effect which 
weakens the cutting edge. A slight camber should 
be dressed on the faces of the wheel, to keep the 
contact area, and hence heat generation, to a mimi- 
mum. To the same end the lightest possible pressures 
should be used, and the tool moved across the face 
of the wheel during grinding. 


The side and end clearances on the shank, which 
are about 3° greater than the tip clearances, should 
then be ground on an aluminium oxide wheel, so 
that the clearances on the tip may subsequently be 
finish ground on the silicon carbide wheel without 
loading it with shank steel. The side clearance is 
ground next as shown in Fig. 32 and the front 
clearance (end of the tool) is ground last. All 
grinding must be on to the tip or into the cutting 
edge, as shown in Fig. 33, not off it, as otherwise 
unsupported grains of carbide would tend to be 
carried off the cutting edge. Grinding should prefer- 
ably be carried out wet, with a copious volume of 
coolant to carry away excessive heat. If only a trickle 
of coolant or an intermittent flow is available, then 
the coolant should be completely turned off and the 
carbide ground dry. Heat alone cannot harm a 
carbide tool, but sudden and localised changes of 
temperature, such as arise from an _ iiterrupted 
coolant flow, can cause minute thermal cracks which 
ultimately bring about tip disintegration. Incidentally, 
this applies during actual cutting with coolants, also. 
The only drawback to dry grinding is that the tool 
becomes too hot for comfortable manipulation. When 
this occurs, it should be laid temporarily on one side, 
and another tool proceeded with. A carbide tool 
should NEVER be quenched. Although no visible 
effect may be apparent, minute cracks invisible to the 
naked eye would be likely to be caused by the thermal 
shock of quenching, and these cracks would cause 
splintering of the carbide in service. 


For best results, particularly in terms of tool life, 
it is strongly advised that diamond lapping follows 
grinding. Diamond lapping is a standard operation 
at the time of manufacture and, in fact, if reservicing 
is not left until too late, it is frequently practicable 
to eliminate grinding, and to reservice by lapping 
only. The wheel may be a diamond impregnated 
resin bonded wheel, or a diamond impregnated 
metal bonded wheel. The latter are virtually inde- 
structible, and are more suited to offhand lapping, 
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during which process the wheel comes in for rough 
treatment. Resin bonded wheels can relatively easily 
be abused, and are thus better suited to machine 
lapping where controlled pressures are possible. 
However, resin bonded wheels are freer cutting and 
faster in stock removal ability, and are probably more 
commonly used on account of this, and additionally 
they are cheaper. This is more than offset by the 
higher life of the metal bonded wheel, however, 
which is capable of relapping 22,000 tools, correctly 
used. 

A machine lapping operation is shown in Fig. 21, 
which illustrates a 10-inch inserted blade face milling 
cutter being reserviced on the bevel angle clearance 
with a diamond impregnated resin bonded taper cup 
wheel. 

The use of coolant is essential in lapping. Resin 
bonded wheels require very little coolant, a thin oil 
such as spindle oil being satisfactory, and just 
sufficient as is supplied by an oil-soaked felt wick in 
contact with the wheel, as shown in Fig. 21, is ample. 
Metal bonded wheels, on the other hand, require a 
copious flow of coolant, preferably water or water 
plus soda. 

The cutting speeds required are not less than 
5,000 surface feet per minute for resin bonded 
wheels, 6,500 s.f.p.m. being a maximum optimum, 
whilst metal bonded wheels should operate between 
5,000 and 6,000 s.f.p.m. Diamond lapping by either 
wheel produces a greatly improved cutting edge 


which, in turn, at least doubles the tool life between 
reservicings in most cases. 

Subsequent to diamond lapping, it is a common 
practice to stone lightly across the sharp corner of 
the extreme cutting edge, between the top and front 
faces of the tip, and to stone a slight strengthening 
nose radius on the tip, with a fine carborundum 
stick or, preferably, a diamond hand lap. This further 
increases edge life when machining steel, particularly 
if heavy or interrupted cuts are to be encountered. 


Need to Abandon HSS Ideas 


As in almost every aspect of tungsten carbide 
tooling technique, it is once again necessary to give 
the warning that HSS practice must be forgotten 
when using carbide. A cutting lip and hollow 
grinding, both common practice in HSS procedure, 
lead to a seriously weakened cutting edge which will 
therefore fail in service. These two points, together 
with the practice of quenching hot tools, are probably 
the most common in HSS grinding, and they must 
never be adopted when grinding tungsten carbide. 


CARBIDE AT WORK 


In this final section I wish to show a small selection 
of examples of tungsten carbide at work. Shortage 
of time prevents an exhaustive survey, but a brief 
look at the remaining illustrations will indicate some 
of the many ways in which tungsten carbide can 
assist production. 





Fig.34 
Interrupted cut vertical boring of a cast-iron stator casing at 160 f.p.m., .031 inch feed, up to 0.4 depth of cut. 
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Fig. 35 
Face milling forged steel eccentric rods at 720 f.p.m., 8.13 ins. per min. feed, up to 5/16 inch depth of cut. 


Fig. 36 
Planing cast-iron roller beams at 100 f.p.m., 1/32 inch feed, 3/8 inch depth of cut, with a tool life between regrinds 
of 24 faces each 4 inches wide and 120 inches long. 
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Fig. 37 


Close tolerance horizontal boring of a cast-iron steam chest at 242 f.p.m., .020 inch feed, up to 3/8 inch depth of cut, 
with the 21 inch diameter bore held to .00025 inch over its 40 inch length. 





Fig. 38 
Tube drawing dies and round hollow-ware dies with carbide 
rings. 


Machining 


First of all, machining applications. Fig. 34 shows 
a rigorous application, vertical boring with a severely 
interrupted cut. The job is an 80-inch diameter cast 
iron stator casing, having twelve dovetail slots 
2-inches wide in the bore. Boring is at 160 feet per 
minute, .031 inches feed, 0.3 to 0.4 inch depth of cut. 
A wide approach angle allows the tool to withstand 
the 14,000 impacts sustained during the operation. 

Fig. 35 shows a carbide milling cutter at work, 
face milling forged steel eccentric rods on a Herbert 
28 V Milling Machine. The component is 6 feet 
long, with bosses 94 and 54 inches diameter, the 
material being of 30-35 tons tensile. A 12-inch 
diameter twelve blade milling cutter is used, with 
negative helix angle and negative radial rake, at 
230 revs. per min. (720 feet per min.) and a feed 
of 8.13 inches per min. The depth of cut varies from 
1 inch to 5/16 inch. The rods are produced in 
batches of ten, each having four milled faces. The 
cutter does not require re-lapping during the batch, 
forty faces per re-lap being produced. 

Planing and shaping steel and cast iron are well 
within the capabilities of tungsten carbide, provided 
that some form of tool lifter is employed to prevent 
the tip being dragged backwards over the work. 
Fig. 36 shows a multi-tool planing cut on cast-iron 
roller beams on a special twin-bed Butler planer with 
six tool boxes. The beams are planed on four faces 
at 100 feet per minute with 3/8 inch depth of cut, 
employing 1/32 inch feed. The tool life between re- 
grinds is 6 beams (24 faces four inches wide) each 
10 feet long. 

The final illustration under the sub-heading of 
machining (and those illustrated are orthodox 
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Fig. 39 


Segmental carbide die producing automatic razor boxes. 





everyday jobs) shows a straightforward horizontal 
boring job on a cast iron locomotive steam 
chest (Fig. 37). The notable feature here is the 
close tolerance held by the tool. The larger bore is 
21 inches diameter, 40 inches long, and over this 
length is held to .00025 inch. Moreover, four 
cylinders (eight bores including the 13-inch bores) 
are bored per regrind. This performance is secured 
at a cutting speed of 44 revs. per minute for the 
larger bore (242 feet per minute) with a .020 inch 
per rev. feed, depth of cut varying from 5/16 inch 
to 3/8 inch. 


Other Applications 

Apart from machining, however, there is wide 
scope for the employment of tungsten carbide in other 
ways. Fig. 38 shows carbide tube drawing dies and 
round hollow-ware dies. Such dies possess amazing 
life, one example being a drawing die for producing 
kettle bases, which has produced four million pieces 
without measurable die wear. 

Fig. 39 shows a segmental die in use, producing 
boxes for automatic razors. The die shown has out- 
lasted 20 steel tools with no sign of wear, and is still 
in use. Quite apart from considerable direct tool cost 
saving, this particular application also eliminated over 
50°%, of the normal subsequent polishing operations. 

Another press tool application, which shows vast 
saving, is to punches and dies for razor blades, for 
which the unassembled solid and carbide tipped 
punches and solid carbide die segments are shown 
in Fig. 40. Production between regrinds compared 
with the best previous performance from steel dies, 
was fifteen times greater, 3,000,000 blades per regrind 





: , ; , 4 
Solid and tipped carbide punches and solid carbide die segments of a razor blade press tool set. 
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being produced, (two per stroke). The total life has 
not yet been assessed, but as only .002/.003 
inch of carbide is removed during regrinding, the ulti- 
mate life should be about 75 times the life of steel 
dies. 

Finally, a selection of wear resistant carbide parts. 
The range shown in Fig. 41 includes plug gauge 
members, micrometer anvils, a strip sizing roll, 
steady bushes for Swiss-type autos, a split die for 
zip-fastener tooling, wear resistant machine parts, and 
thread guides for textile machinery. The centrepiece 
is a solid carbide comparator base which is ground 
and lapped optically flat. The life of this plate will 
never be measured. 


Conclusion 
It has been described and illustrated how tungsten 


Fig. 41 
Tungsten carbide wear-resistant parts for a variety of manufacturing industries. 


carbide should be used, and how, correctly used, 
it can raise metal removal rates, raise productivity, 
and hence lower costs. It can do so and, in fact, is 
doing so in thousands of factories, on ordinary readily 
available everyday machines, in no sense designed 
for carbide. This fact has been shown in the 
machining illustrations in this paper. 


On most machine tools in virtually every industry 
improved tool life, sustained accuracy, and increased 
productivity compared with other metalworking 
methods, can immediately result from the correct 
utilisation of tungsten carbide, and a widening range 
of applications is being found to exploit the 
capabilities of this remarkable material. 

In fact, it is probably true to say that without 
tungsten carbide, production, as we understand the 
term today, would be impossible. 
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Mr. C. E. Fielding 


HE Paper which I have prepared on this subject 

will deal with the forward planning and control 
necessary to guide a new aircraft through its various 
phases, right up to the completion of the first aircraft. 
I do not believe that it is possible to exaggerate the 
importance of this aspect of production, as much 
time can be saved and the job made to run more 
smoothly by proper organisation and planning at the 
very beginning of the contract and during its life. 


I shall assume that the prototype has cleared its 
trials and that production drawings are available, or 
alternatively, that a realistic programme for the issue 
of drawings has been agreed with the Design Office. 


The contract, besides giving the quantity, includes 
the delivery programme and, armed with this in- 
formation, the activities of several departments start 
concurrently. These can be divided into the following 
main groups :— 


Group |. Preparation of Piece-Part Schedules 
and Bulk Material Schedules for 
ordering purposes. 

Group 2. Establishment of Process Planning 


and Tooling arrangements. 
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Preparation of Target Programmes 
and analysis of capacity in relation 
to Machine Tools, Floor Space and 
Labour. 


Group 3. 


The above groups can be termed the “how”, 
“when ” and “ where ” departments, as distinct from 
the “do” department, which is production, the 
reason being that they settle how the aircraft is to be 
built, when it is to be built and where it is to be 
built. I cannot stress too strongly the care and atten- 
tion which is necessary in preparing these plans, 
as decisions made and action taken in the early 
stages of a contract have a most important bearing 
on the successful completion of a production pro- 
gramme. Time lost in carrying this out can never be 
fully recovered. 


Piece-Part Scheduling and Material Ordering 


It does not require me to remind anyone how 
important it is to place the orders for materials as 
quick'y as possible, but what I would like to 
emphasise is that this can be speeded up if the right 
type of paperwork is used. 

The Design Office have to issue a Schedule of Parts 
with each drawing, and it is important that this 
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schedule should be made out in the crder most 
suitable to the shops, to avoid the duplication of effort 
involved in any re-writing or re-grouping by the 
Schedule Clerk. 

Fig. 1 shows a typical schedule of a small sub- 
assembly, as issued by the Design Office, giving 
the Part Number, Description, Number Off Per 
Unit, Material Specification and 


the ordering of materia's, the Planning Section 
make a review of items made from bar stock and if 
possible change the material to forgings, extrusions, 
etc. in order to save machine man hours. These are 
agreed with the Design Office and amendments made 
to drawings and schedules. 

The Piece-Part Schedule is also used to establish 
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the Control Record Cards, 
(Fig. 3). These Record Cards 
are arranged to show the pre- 
production information on one 
side and production position 
on the other, and the visible 
edge signals enable a quick 
and accurate assessment to be 
made of the position at any 
time. 

A card is made out for every 
single item and sub-assembly 
and these are filed in the 
cabinets, first in component 
sequence and then in_ sub- 
assembly sequence with the 
components. 

It will be seen that when 
this is completed it forms a 
very valuable master record of 
every item in the aircraft and 
with the visible edge signals, 
items which are lagging can be 
quickly spotted. This system 
of recording is also very flexi- 
ble, in that it allows aircraft 
modifications and alterations 
to be introduced in the master 
record, in the proper sequence, 
without undue trouble. 

The information from these 
records is summarised in the 
form of Weekly Reports, which 
are issued to the executives 
concerned. 

Fig. 4 shows one of these 
Reports, which is so arranged 
to give the Drawing Schedule, 
and Process Planning position 
both weekly and accumulative, 
and allows checks to be made 
against the planned target 
programmes. 

It will be realised how ex- 
tremely valuable this is to an 
executive as it allows him to 
keep his finger on the pulse, 
check up the lagging depart- 
ments and take _ corrective 
action where necessary and 
before it is too late. 


Process Planning and 
Tooling 


This is the “ how” depart- 
ment, and engineers working 
in this section decide how the 
parts are to be made. 

Fig. 5 shows a typical Pro- 
cess Sheet and it will be seen 
that every manufacturing oper- 
ation is specified, special jigs: 
and tools required are de- 
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Design Office Aircraft Control Process Dept, 
No, of Drawings No, of Drawings No, of Drawings No, of Items No, of Drawings 
Issued Scheduled Material Checked on Record Card Processed 
Stage Description Wkly, Cum, Wkly. Cum, Wkly. Cum, Wkly. Cum, Wkly. Cum, 
Di. Front Fuselage. 22 188 - 166 - 118 - 472 7 132 
D2. Fuselage (Main), 4 380 10 357 23 308 52 805 5 282 
D3. Fuselage (Rear), 5 79 4 72 4 53 16 321 - Th. 
D5&6, Bomb Door, - 16 - 16 - 8 - 92 - 16 
Fi. Centre Section, 96 4002 410 966 146 42 351 3992 | 120 806 
P2k3. Outer Wing. 12h 11h 130 1027 93 971 290 4670 103 820 
FL45. Wing Tip. - 18 - 16 - 16 - 56 ~ 18 
F647. Ailerons. 6 * a 22 - 18 - 101 > 28 
Gah, Elevators. 16 90 6 73 & 52 18 273 17 62 
G5. Rudder, 3 52 - 30 - - i 166 - 50 
G7. Fin, - 31 - 25 . 14 - me we 12 
TOTAL. 303 302k 260 2770 270 2500 727 11042 | 250 2300 
Fig. 4 
DwG. NO. QUANT. JOB NO. DESCRIPTION STAGE FILE NO. 
PROCESS SHEET 
2.63317 Side Menber 
OWG. NO. CHECK MATERIAL SPEC. ALLOWANCE RATE FIXER 
Made from 165.SS. 3075 
2.G,3317 7.3/8" long = 1 off L.40. 
ISS. NO.| PROCESSED BY DATE FOLDER NO. NO PER SET USED ON MAX NO. ISSUED 
2 LE. 29.152 D2/e. % 1.0.3317 
DEPARTMENT OR NO. OPERATION TOOLS FIXED PRICE /|EST. PRICE 
s.S, A Issue material in length to Wadkin Sew, 
¥.E.S. % Cut section to dead length 7.1/4" long 30 ph. 
BB, 2. Dress 120 ph. 
LD. 3. Drill complete to template. T.289178 20 ph. 
Profile to shape - note hand in 
LP. 4. relation to drilling. T. 289179 15 ph. 
BB, 5. Dress 120 ph. 
LM, 6. Finish mill 1/8" radius at one end 20 ph. 
LD. 7. C'sk. two holes - note hand 60 ph. 
I.D. E Inspect 
P.S, Cc. Degrease and Anodise 120 ph. 
P.S. 8. One coat of Grey Primer DID.517 
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clared, and estimated times quoted. 
to note that the master copy of this Process Sheet is 
used for producing the Job Cards, thus avoiding any 
errors in reproduction. 

The methods of manufacture laid down by the 
Process Engineer vary according to the quantities to 


It is interesting 


be produced and the type of plant available. The 
objective is to call for the simplest type of tool which 
will give a satisfactory job on the parts required, and 
this has the dual effect of reducing tooling costs and 
getting the tools made more quickly, thus saving 
valuable tooling hours. 

I do not propose to go into detail regarding the 
various types of tools used, as the majority are pretty 
well universal in the aircraft industry and time will 
not allow me to do this. I would, however, like to 
refer to the development of new and special processes 
and to say how important it is to have a section 
in the factory responsible for these. Much of their 
work lies in keeping a close liaison with the Design 
Office in the very early stages of design, and a careful 
watch on its producibility. This cannot be emphasised 
too strongly, as unless action is taken early enough, 
it is usually too late to do anything about it. 

This section also controls normal tooling develop- 
ment and supplies information to the Process 
Engineers for their guidance. 


Interchangeability 


I should also like to refer to interchangeability, as 
I consider that this should be discussed at the very 
start of the job, all interchangeability points agreed 
and any tools affecting this issue given priority. If 
this is done, it will save a lot of headaches and will 
certainly be a big help in production. 

Until the interchangeability points have been care- 
fully analysed, it is never obvious how far-reaching 
are the implications, or how many details and sub- 
assemblies must be controlled. If these details and 
sub-assemblies are made before these facts 





realised, a lot of trouble is caused, whereas if they 
are known and realised in time, interchangeability 
becomes more of a blessing than a nightmare. 

I would also like to stress the importance of 
getting out provisional estimates of the number of 
tools required to make the complete aircraft, so that 
a tooling programme can be prepared and necessary 
arrangements made to meet it. This can be done 
by careful analysis of representative parts of the 
aircraft and by comparison with the tool requirements 
from previous types of aircraft, thus permitting a 
sufficiently accurate estimate to be made to allow 
the tool programme to be prepared. 

From this, target programmes are made out, both 
for the issuing of tools for manufacture and also 
for the manutacture of tools, and from that time 
onwards a weekly report is issued to the executives 
concerned. This information is extracted from the 
Control Record Card already referred to. 

A typical Tool Report is seen in Fig. 6 which 
shows Tools demanded by Process Planning, Tools 
cleared by Jig and Tool Design Office, Tools issued 
for manufacture and Tools completed. This gives 
weekly as well as cumulative figures for checking 
against the tooling target programme. 

At this early stage, the target can be set on the 
amount of sub-contracting which will be necessary, 
as the existing tool capacity is known and the 
difference between that and the target programme 
will have to be made up by sub-contracting. 

Tool arrangements can then be made early enough 
to have a reasonable chance of getting good service 
from the sub-contractors. The importance of this can 
hardly be overstated. 

The issue and completion of tools at sub-contractors 
should also be the subject of Weekly Reports and I 
would point out the necessity of keeping a very close 
liaison in this direction, both technically and from 
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SECTION X-X SHOWING 
FOULING DEVICE FOR 
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Sub-Contracting Tool Work 


There is much difference of opinion regarding the 
advisability of sub-contracting tool work, but I find 
that the tool requirements vary so much that the 
existing Tool Room cannot cope with the big varia- 
tions—for instance, during one period two thousand 
tools per month may be needed and six to eight 
months afterwards, requirements may be down to 
below the one-thousand level. 

I do believe, of course, in having a very strong 
Tool Room and that it should look after the most 
important tools, jig references, etc., but when you 


SYNTHETIC RESIN me 


are faced with making anything between twenty and 
thirty thousand tools for an aircraft, the more help 
you can get the quicker you get the tools and the 
sooner actual production can be started. It is more 
difficult, of course, controlling the manufacture of 
tools at many different factories other than your own, 
but I feel that if your arrangements are made early 
enough and proper control is maintained by Weekly 
Reports and liaison work, the difficulties will be kept 
within reasonable bounds. 

The advent of “ Jabroc,” “ Deleron” and similar 
types of materials has assisted considerably in getting 
over the difficulty of shortage of skilled Tool Room 
labour, as this has allowed the introduction of pattern 
makers and in our shops this has given us a con- 
siderable increase in our tool-making capacity. 

Our tool demands are sent to the Jig and Tool 
Design Office, where they are divided into the 
various categories. For instance, tools requiring 
design, tools which can be made from standard data 
sheets, tools which are to be made in the Tool Room 
and tools which can be made by the pattern makers. 
From our experience, it is only necessary to make 
special jig and tool drawings for approximately 
20 per cent. of the tools required, and the alternative 
arrangements which can be made for the remainder, 
considerably speed up the issue of tools for manufac- 
ture. The importance of this cannot be over- 
estimated. 

Typical examples of Data Sheets used for this pur- 
pose are shown in Figs. 7, 8 and 9. It will be seen that 
these Data Sheets give the information required for 
manufacturing the tools, and refer to technical 
information compiled on other sheets for spring back 
and bend radii. The contour is obtained from full 
scale templates which are made from lofted repro- 
ductions. 

The manufacture of tools can also be speeded up 
by the maximum use of standard details, which can 
be produced in quantity in the production Machine 
Shop; Fig. 10 shows typical examples. 
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a special staff located in the Tool Stores 
in the Machine Shop. 

The Lay-Out Engineer receives the 
detail process sheets and drawings for 
items which call for machine shop 
operations. His duties are to make 
operational machining lay-outs and 





gather together the tools necessary for 
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= the machine set-up and these are 
—|=*= _ stored and issued as kits when required. 
This section also has its own grinding 
equipment, etc., so that on returning 
— from use, the tools can be serviced 
ready for immediate issue. 
A typical lay-out for a Number 10 
Ward Turret Lathe is seen in Fig. 11, 
showing that in addition to standard 








Routing Fixture—Movable Head 
Fig. 9 


I also consider it an advantage to process plan 
the manufacture of specially designed too!s and this 
section specifies the material required and the 
machining operations to be carried out, with the 
result that a complete set of machined parts, along 
with the standard items, can be issued to the tool- 
maker for assembly. Properly organised machining 
can then be carried out, instead of each toolmaker 
making his own arrangements, which was common 
practice in the old days. 


Tool Inspection 


With regard to the inspection of tools, I am of the 
opinion that the most important point is to inspect 
the product from the tool and let the inspection of 
the tool itself merely cover durability, foolproofness, 
etc. 

This practice covers the majority of tools but there 
are some exceptions, of course, where big and expen- 
sive forgings are involved and then it is worth while 
going to a lot of trouble in checking the accuracy of 
the tool itself before use. 

We have a Tool Try-Out Department whose job 
it is to make “ first-offs” and prove the matching- 
up of details; all “ first-offs ” are passed by inspection 
before production is allowed to proceed. Too much 
care cannot be taken in making sure that the tools 
make the details accurately, otherwise considerable 
trouble will be caused 


on assembly which, CUT OS APERTURE TO 


SUIT COMPONENT FORM __ 


drills, etc., special form cutters and 
gauges are provisioned for and made 
in this section. 
The record card illustrated. enables 
the lay-out kit to be indexed for quick reference. 


Target Programmes and Capacity in relation to 
Machine Tools, Floor Space and Labour. 


Fig. 12 shows the component prograinme and the 
timing of the various stages right back to the date 
when tools and materials are required, and this is 
done for all sections of the aircraft. 

From this you can get your priorities, both as 
regards material, tools and detail manufacture. Tools 
have already been dealt with, but with regard to the 
manufacturing arrangements, a decision has to be 
taken as to where details and components are to be 
made. 

If more than one factory is concerned, the dis- 
tribution of work between them has to be decided 
and also whether component sub-contracting will be 
necessary. This analysis can be divided into four 
categories, that is: Machine Shop, Bench Work, 
Component Assembly and Final Erection. 

Considering the Machine Shop first, it is important 
to establish the capacity required as soon as possible, 
because if additional plant is required it should be 
placed on order without delay to ensure it being 
available when wanted. It is impossible to wait until 
every item has had its operational processes laid 
down, as this is too long a job and it is, therefore, 














besides causing serious 

delays on the job, will sd + 

affect the assembly 

man hours. Fa Se € ° 
Before leaving this ° 6 

ection, I would like to 

DIE PLATE. 


make some reference 
to machine tool lay- 
outs. These need not 
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can be provisioned by 
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necessary to adopt other methods. 
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tools, such as  Plano-Millers, 
Hydrotels, and any large machine 
jobs, and these items should be 
carefully analysed, operational 
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the decisions made after the first 
estimate. 

The capacity of Bench Work, 
which is usually associated with an area provided 
for this type of work, becomes a problem of labour 
requirements which I will review later. 

For Component Assembly, it is necessary first to 
decide on the number of jigs required, which is done 
by working out jig times and then, knowing the peak 
production, it becomes a simple arithmetical problem 
to establish the jigs required. The Engineering 
Department can then make a layout of the shops 
using cut-outs or models, making allowances for out- 
of-jig space and the equipment stages. An important 
point to be remembered here is that floor space can 
be saved or, conversely, more production obtained in 
the same floor area, by creating as many bench sub- 
assemblies as possible. This will cut down man hours 
and major assembly jigs. 

The same applies to the erection of the aircraft. 
If the various components are completely equipped 


Turret Lathe Layout Card 
Fig. 11 


before erection commences, the erected aircraft will 
be on the assembly floor for a shorter space of time. 


In laying out the shop, flow production should 
be the aim, thus cutting down to a minimum un- 
necessary movement of parts. 


Now, considering the man hour analysis and labour 
assessment, the method used is illustrated by Fig. 13. 


It will be noticed that the man hours for the 
first aircraft in the new contract, marked “X”, are 
obtained by taking the known man hours for the 
first aircraft on a previous type, marked “Y”, 
adjusting for the difference in structure weight of the 
two aircraft, and applying the correction factors. 
This gives the man hours for the first aircraft and a 
line is then plotted from this point on log-log paper, 
with the percentage reduction which applies to your 
own factory. 


TARGET PRODUCTION PROGRAMME — CENTRE FUSELAGE 
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MANHOURS PER AIRCRAFT 
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The Americans work on an 80°/, reduction, this 
being the average established during the war for the 
American industry, and this has been used on my 
graph, although it will vary from factory to factory 
according to the particular organisation. 

To apply this formula it is necessary to accumulate 
knowledge of past achievements, and I cannot stress 
too strongly the importance of building up this 
information, month by month, in order to get the 
necessary background. 

The man hours for each aircraft are then taken 
from the graph and related to the aircraft programme 
as shown on the diagram. For the purpose of 
completing this graph we call for :— 


Erection labour two months before aircraft delivery. 


Main Assembly labour four months before aircraft 
delivery. 


Sub-Assembly labour six/seven months before 
aircraft delivery. 

Detail labour nine/ten months before aircraft 
delivery. 


These, of course, will vary according to the type 
of aircraft being produced. 


The Problem of Labour 


The next problem to solve is whether it is possible 
to obtain the required labour, and close liaison with 
the Ministry of Labour in the area will help to 
decide the possibilities of meeting labour demands. 
This information, along with the machine tool and 
floor space analysis, will then allow a decision to be 
made as to how much sub-contracting, if any, will 
be required. 

It is now necessary to decide on the size of the 
manufacturing batches which will be issued. I always 
think it wise to make the first batch relatively small. 
as this is where all the tool troubles will be met. 
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Progranme Aircraft Labour Required 

Month Mthy Cum. Man Hours | Details | Sub Assy. Main Assy. | Erection] Total 
Mar. 30 30 
Apr. 45 45 
May 60 co 
Jun. 88 30 118 
dul. 100 100 | 200 
Aug. 105 104, 75 284, 
Sep. 116 152 15u 418 
Oct. 128 175 180 30 513 
Nov. 146 186 303 rn) 675 
Dec. 160 197 323 56 736 

. 1 400, 000 160 220 82 810 
Feb. 1 2 80,000 160 252 360 95 867 

* 2 4 135,000 160 278 368 102 
Apr. 2 6 116, 800 160 278 388 106 932 
way 3 9 1549 800 160 278 427 117 982 
Jun, 3 12 140,000 160 278 bb5 136 4019 
Jul. 4 16 170,000 160 278 4h5, 149 1032 
Aug. 5 21 419%, 300 160 278 445 149 1032 
Sept. 6 27 214, 000 160 278 a) 149 1032 
Oct. 7 +I 230,000 160 278 Lb5 149 1032 
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although many will have been caught by the Tool 
Try-Out Department. The smaller batch will 
obviously get through the machine shop more quickly 
and allow an early start on sub-assemblies. This 
is particularly important, as the sooner the assembly 
people learn what it is all about the better. An early 
start gives them more time and allows the department 
to be built up more gradually. 

You will note that the aircraft is divided into its 
main components and each component is divided into 
structure and equipment. The total number of 
details required to make any of these sections is 
declared and the following columns show the weekly 
movement and accumulative totals. ‘This information 
thrown up each week does allow an executive to keep 
a grip on this very important part of the job and 
furthermore, it gives him warning early enough for 
him to take action if necessary. 

One of the difficulties of the Machine Shop 
Superintendent and Foremen is to keep control over 
the many thousands of details required to make an 
aircraft, and I have exercised my mind quite a lot 
in order to try to find the simplest way in which 
this matter can be handled by the floor supervision. 

I feel that putting Week Numbers on the Job 
Cards when they are issued does greatly simplify the 
position. The commencing Week Number is marked 
on the card, together with the finishing Week 
Number and this gives the shop supervision a con- 
venient way of making sure that jobs are started to 
time. If this is done, there is a reasonable chance 
of getting the items finished when they are required. 


Issuing the Job Cards 


The pre-production arrangements being completed, 
that is, tools having been made available and 
materials received, it is now necessary to issue the 
Job Cards. As I have stated, the Control Records are 








~~ 


in component order and this enables the Job Cards 
to be issued in the correct priority. To do this, the 
Control Room issue a Piece-Part Programme. 


Fig. 14 shows the programme which is issued by 
the Aircraft Control to the Piece-Part Division and 
is the only authority for issuing Job Cards. You will 
notice that again one piece of paper has been made 
to do a number of jobs. 


First, the Controller issues the Programme and 
states the Job Number, Stage and Week Number 
when the items are due in the stores, which is the 
completion Week Number, and then lists the items 
required. The Programme is then sent to the Job 
Card Issue section. This section raises the Job 
Cards, enters on the programme the Job Card 
number and ticks the Job Card column to show the 
card is completed. The Programme and Job Cards 
are then passed over to the Piece-Part Control Room. 


With each Job Card is a Route Card and a 
Material Requisition. The Control Room file the 
programme in Serial Number sequence, which puts 
it into priority order, and then sends the Material 
Requisition for material allocation and the Job Card 
to the Tool Control as a final check to ensure that 
the tools are available, keeping the Route Card as 
evidence that the checks are being made. In this 
section are three boxes in which Job Cards are 
divided into the following groups :— 


1. Job Cards held for Tools and Material. 


A/C. TYPE | stace | 
|EAS-O0-U¥3|3-2-52 | 


BATCH No 


| DATE IssuED | 





308 No. | DATE DUE IN STORES 


¢5 \|oro00\/S0000 10- ¥ $2 


| 


, 


ag 


joe 
= TiTy 
PART No | F1WAL ASSY. Moun ’ CARO 


PROCESS SHT'S 
“MATL attcoc’ 
STEEL STORES 
TURNING 


DRILLING 


EAl- Sie | 2F / 
L204, “ o¢ee 

5 40 

25 (Oger 

25 

25 

25 

2s 

so 


° 
go 


Fig. 


LIGHT 
PRESS 


2. Job Cards held for Material only. 
3. Job Cards held for Tools only. 


This control point is very important, as it enables 
Supervision to check the Job Cards that have not 
been started and gives the reason for the hold-up. 
When the cards are cleared from this stage they are 
issued, via the Material Stores, to the Control Point 
at the first operation on the card. 


Throughout the factory, Control Points are set up 
at each section for the control of the details and 
at each of these, boxes are provided to allow the 
Route Cards to be sorted out in aircraft order, 
component order and Week Number order. The 
cards are also separated into “ Work in operation ”, 
and “ Work awaiting operation ”. 

As each item moves from operation to operation, 
so the Route Card moves and is filed in its correct 
box. 

It will be seen that this arrangement enables 
Progress Staff and Floor Supervision to check the 
position from day to day. 

When the details are completed, the Job Card is 
returned to Aircraft Control and the Route Card to 
Piece-Part Control, to enable the records to be 
completed and the Control Card signalled. 


Component Assemblies 


Next, let us consider Component Assemblies. These 
will already have been analysed and broken down 
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into sub-assemblies, which can either be assembled 


on the bench, or in subsidiary jigs. This is a 
considerable help to production, as it allows a better 
distribution of labour and cuts down the number 
of major assembly fixtures required. 


The building of the main components should also 
be broken down into a series of operations, to 
facilitate assembly and assist in getting more realistic 
piece-work prices. It is well known that until piece- 
work prices are fixed it is impossible to get 
maximum effort from the men, but as soon as the 
men have had time to learn the job and assembly 
snags are cleared, then the Rate-fixers should begin 
to operate. 


Fig. 15 shows a typical Weekly Report showing 
how progress can be checked. 


From this it will be seen that the man hours being 
taken on each set are recorded and in the table in the 
corner the number of operations is given, together 
with those priced. This allows a ready check to be 
made by executives and action taken where necessary. 


With regard to the equipment of the aircraft, 
exactly the same procedure is followed as with com- 
ponent assemblies, but I think it is even more 
important to break down the equipment into sub- 
assemblies which can be made away from the aircraft, 
as there is usually very little space in the fuselage in 
which to work. 


Much time can be saved by the use of mock-ups 
for establishing Pipe Templates, Electrical Runs, 
Looms etc. and these should be arranged as early 
as it is possible to do so. Great care should be taken 
to ensure that the mock-up is a true reproduction of 
the aircraft structure. 


The importance of keeping a tight control over 
the fixing of piece-work prices on the jobs referred 
to above is emphasised, when it is considered that 
80°/%, of the man hours on an aircraft are used on 
parts other than details. 


Programmes are issued for major components and 
a weekly meeting is held to review the position in 
relation to this programme. The shop problems can 
then be discussed, shop supervision notified of any 
new developments which may affect the programme 
and directives given to the people concerned. 


Final Assembly 


We have now reached the Final Assembly stage and 
if the interchangeability problems have been properly 
handled, there should not be much difficulty in 
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erecting the aircraft. What is most essential is to 
see that the various test rigs to prove pressurisation, 
hydraulics, etc. have been planned well ahead in 
order to ensure that they are available when required. 
The same remarks go for any ancillary equipment 
which is peculiar to that particular aircraft. 


The personnel in charge of flight testing should 
also have previously made out their full flight test 
schedule, so that no time is lost when the aircraft 
is handed over to them. 
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CUMULATIVE AIRCRAFT 
Fig. 15 


I have tried to show you that with careful planning 
and suitable Weekly Reports to check the position 
at the various stages, it is possible to keep a grip 
on the situation and although this can be and is 
affected by circumstances outside your own control, 
proper organisation will minimise their adverse effect. 

No job runs as smoothly as we would like and it 
requires persistent effort, coupled with a spirit of not 
being beaten, to get the best results. I am reminded 
of some words by Benjamin Franklin which run: 

“ Drive thy business, let not thy business drive 
thee .” 





(Continued from page 153) 

a “shot in the dark” is taken which never quite hits 
the target or meets the requirements. As a result, 
the production line is generally robbed of many 
important items to feed the operators and keep the 
early machines in the air. The negative effect on 
production cannot be overstressed, neither can the 
delays caused be predicted. All that we can say 
is that the effect on “Prototype to Production” is 
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generally most discouraging to Production Engineers. 

Production Engineers who have the task of creating 
a production line of aircraft have many difficult 
problems to face, and it is upon their skill and 
ingenuity that success can be measured. I strongly 
recommend that all Production Engineers who are 
interested should make a study of some of the 
problems I have mentioned. 
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PROTOTYPE TO PRODUCTION 


PART 2 


by H. POVEY, AF.R.AcS. 


Mr. Povey has spent 38 years in the aircraft industry, starting as an assistant 
designer at the Royal Aircraft Factory at Farnborough, in 1914. He joined the 
de Havilland Company in 1924 and after two years in the Design Office, was 
appointed Chief Inspector. 


Following the initiation at Stag Lane, in 1934/35, of the manufacture of 
controllable propellers, Mr. Povey visited America to study production and in- 


spection technique and on his return the management of the new department was 
added to his duties. 


Shortly before World War II, Mr. Povey was appointed Production Manager 
of the Aircraft Division at Hatfield, when his major task was the production of the 
Mosquito, both in the U.K. and in Canada. After a short period as Chief Inspector, 
he took over the General Production Managership, and has organised the manu- 
facture of the Dove, Chipmunk, Vampire, Venom and Comet. He is now Works 
Director of the Company. 





Mr. H. Povey 


f N creating a production line, following the 
completion of a prototype and its initial flight 
trials, Production Engineers are faced with many 
difficulties. 

The period between the first flight of the prototype 
aircraft and the commencement of production 
deliveries is generally regarded as excessive, and the 
purpose of this Paper is to elucidate some of the 
difficulties and to examine the best means by which 
this period can be reduced to the minimum. In my 
experience, the period varies for different categories 
of aircraft, as follows : 

Light aircraft, such as trainers 1 - 2 years 

Medium type aircraft 14-24 years 

Large type aircraft, embracing air-liners 3 - 7 years 

A brief examination of the elements which control 
this period can be placed under the following 
headings for examination and, in this Paper, 
particularly relate to civil aircraft : 

1. Financial risk; 

2. Test flights and flight for Certificate of Air- 

worthiness ; 

3. Tooling, under the following sub-headings : 

(a) The extent to which parts should be 
fabricated by freehand methods; 

(b) The extent to which temporary tools can 
be employed; 

(c) The financial risk incurred by modifica- 
tions; 

(d) Type of tools to be used, with special 
reference to producing large numbers of 
tools in the shortest space of time; 


(e) Tool design and compromise; 
(f) Liaison work with the design staff; 
(g) Planning and Production Engineering. 

It is under these headings that decisions have to be 
made at a very early stage if the gap between the 
flying of the prototype and the commencement of 
deliveries from a production line is to be reduced to 
the minimum. 

On civil aircraft, the decisions we have to make 
to achieve the minimum period are greatly influenced 
by competition, particularly competition from abroad. 

If the aircraft specification happens to fulfil the 
requirements of a potential customer, he will in- 
variably become interested at the commencement of 
design. He will generally make tentative enquiries, 
but before proceeding further he will wait until the 
flying of the prototype. If he then learns that the 
chances of success are good, he will begin to press 
his enquiries in a more finalised form and will ask 
for guaranteed delivery dates, performance and price. 

It is at this stage that the pressure on the Company 
becomes great and generally results in a desperate 
effort to reduce the gap and to obtain production at 
the earliest possible date. 


(Note: I am using the Comet to illustrate the points 
I have to make in this Paper, and I have 
chosen this aircraft to make my subject matter 
factual, but the data quoted is applicable to 


any other civil type of aircraft in the same 
category.) 
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Now, let us examine under these headings what 
is involved to give delivery in the minimum time. 


Financial Risk 


Once we have committed ourselves to guaranteed 
delivery, performance and price (which we did in the 
case of the Comet), we are forced at an early stage 
to commit ourselves to a heavy financial risk. We 
decided from the onset to allocate a sum of money, 
running into seven figures, for tooling and the pro- 
curement of materials and equipment, and I would 
ask you to appreciate that this was a risk taken by 
private enterprise. 


Test Flying and Certificate of Airworthiness 


In order to obtain early test flying to eliminate 
snags and subsequent flying, and to obtain the 
Certificate of Airworthiness for early delivery, we 
realised that the prototype must be got into the air 
at the earliest possible moment and no effort could 
be too great to achieve this objective. 

The Comet, being the first civil jet air-liner, be- 
came somewhat of a guinea-pig with regard to 
Certificate of Airworthiness requirements and in 
addition to the prototype, much work was done on 
the second and third production aircraft before the 
final test work for certification was completed on the 
fourth. I mention this to show how essential it is 
to reduce the gap between the flying of the prototype 
and the time when other aircraft are capable of 
taking the air. 


Tools—Freehand Fabrication 


To make some progress before tools were available, 
we decided to manufacture five sets of all parts, 
where possible by freehand methods. This particularly 
applied to machine shop items and tools were only 
made for those parts which required interchange- 
ability of major components, or where it was im- 
possible to manufacture without tools. All other items 
were marked out and machined by freehand methods. 





Fig. 2 
The first Mark IA “Comet” aircraft (44-seater). 
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Fig. 1 


First production “ Comet” aircraft, flown 12 months after 
the prototype. Four of these were delivered 2? years after 
the completion of the prototype which enabled commercial 
operations to begin. A total of nine were delivered to 
B.O.A.C. 34 years after the prototype had flown. 


Extent to which Temporary Tools can be Used 


This is very important and, in order to get early 
production, the strongest possible liaison and team 
work is essential between the experimental and pro- 
duction departments. By careful arrangement of 
experimental lash-up jigging used for the prototype 
aircraft, a great quantity of this tooling can be 
re-arranged and quickly modified to give good pro- 
duction tooling. 

It is frequently necessary deliberately to duplicate 
tooling in the early stages in order to close the gap. 
By this duplication, I mean that a large volume of 
temporary tools is produced for the purpose of a 
small initial batch. These are eventually replaced 
by duplicate tools of a more permanent nature, and 
these can be fabricated while production proceeds 
from the parts produced by the initial temporary 
tools. This represents a fairly heavy expenditure 
but it does assist in closing the gap. 


Modifications 


This is a risk which cannot be assessed, but it is 
one which a progressive Company must have the 
courage to take. If we wait until the design is 
stabilised and every part is approved, then the period 
of time will be great between the completion of the 
prototype and the start of production. By proceeding 
with production before the prototype has flown we 
are indeed incurring a very heavy financial risk but, 
in our experience, the risk has always been worth- 
while. As a yardstick, I can disclose that we did 
proceed with the Comet, irrespective of modifications, 
in an attempt to narrow down the gap and, as a 
result, have incurred a loss of £350,000 to date due 
to scrap and changes—dquite a lot of money, but a 
small insurance premium to ensure early delivery. 

I fear to think what would have been the con- 
sequences had we been nervous and reduced this risk 
to the minimum. 

It would have meant literally no Comets today, 
with the loss of good business and prestige but, 
against this risk, which was taken by private enter- 
prise, we have now been reasonably successful. 
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Type of Tools to be Used 


As the number of tools required to produce a 
modern air-liner is growing with every type of new 
design, there is a great scope for Production 
Engineers under this heading. This particularly 
relates to methods of producing a large volume of 
tools in the shortest possible period of time, and the 
problem is one which requires the closest possible 
study. Briefly, the problem may be examined as 
follows : 

(1) methods by which the number of tools can 
be reduced by suggestive re-design of com- 
ponents, in conjunction with the Design 
Office ; 

(2) how to deal with the remaining volume of 
tools in the shortest possible time. To assess 
this one must eliminate increase in man power 
as the only answer. 

It is here that the Production Engineer can really 

show his ingenuity. 


In order to achieve this feature on the Comet, we ° 


decided considerably to improve and expand our 
methods of plaster and concrete moulding. By the 
use of the aircraft loft, in conjunction with the 
concrete mixer, domestic building bricks, sand and a 
number of plasterers we were successful in producing, 
in a very short period, large numbers of accurately- 
shaped metal-forming tools for the stretcher press 
and Hufford press, and plaster patterns for drop 
hammer and Redux tools, and the same system was 
used to produce tools for glass cloth and Perspex 
mouldings. 


Tool Design and Compromise 


Under this heading, Tool Designers and Production 
Engineers who have to start a production line at an 
early date in relation to the prototype, can do a great 
deal by co-operation between jig and tool design and 
jig and tool makers. In many instances, only the 
basic design of some tools needs to be considered in 
the Design Office, and the completion of these tools 
can be safely left to the jig and tool makers to work 





Fig. 3 
Large, complicated plaster model. 


from the component drawings and, in some cases, 
from accurate wooden models. This eliminates a con- 
siderable volume of jig and tool design work and by 
this compromise, we can release the more important 
jig and tool designers to deal with those jigs and 
tools which must of necessity be carefully cesigned, 
and where draughtsmanship is required to ensure 
accuracy in the design of the jigs and tools. 





Fig. 4 


Cowling formers made from precision cast concrete tools. 


Liaison with Design 


To ensure success, a strong liaison must be created 
between the design and production departments. The 
Production Engineers must be consulted by the 
designers at the earliest possible stages in the design. 
In my Company, we locate several senior Production 
Engineers in the various sections of the Design 
Office, to give general practical advice in the early 
scheming stages of the aircraft and to assist generally 
in developing new methods and techniques at an 
early stage. This procedure enables production to 
proceed parallel with the prototype. This liaison 
is very essential if we are to reduce the gap and 
achieve the desired results in the simplest possible 
manner. 


Planning and Production Engineering 


Planning and Production Engineering must 
be closely coupled together and, if this is worked in 
conjunction with the liaison engineers situated in the 
Design Office, and to whom I have referred under 
the previous heading, I am sure the maximum 
benefit will be achieved in obtaining early production. 

This system enables the liaison engineer attached to 
the Design Office to pass preliminary information 
to the planning and engineering sections. It enables 
the Production Engineer to take action in the early 
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Fig. 5 





Battery of precision cast concrete tools made to,produce the cowling formers. 


stages of development of new processes and 
techniques. He can also prepare process sheets, 
design jigs and tools and arrange the procurement of 
essential materials at a very early stage. 

Good liaison between the Design Office and 
planning will enable bulk material schedules to be 
produced early and, although these may not be 
accurate, it is one of the financial risks we accept in 
placing early orders as a means of eliminating delays 
at a later stage. 

Methods Engineers must also be stationed in the 
production departments, to guide the project through 





Fig. 6 


the initial stages of production. Their duties are to 
eliminate snags in tooling, to make constructive 
criticisms of design and to ask for design changes 
with a view to improving quality and reducing cost. 
This relieves the shop supervision of a troublesome 
task and enables them to concentrate on the more 
essential duties of directing and controlling their 
labour. 


Conclusions 


Before closing my Paper, I would like to add 
several items which have not been mentioned under 





Fig. 7 


Precision cast concrete tools in use on a Hufford machine. 
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Fig. 8 
Precision cast concrete tools in use on a Hufford machine. 


the headings and which do create difficulties in 
generating a production line. 

The large volume of work which has to be done 
between the flying of the prototype and the start of 
deliveries from a strong production line is a major 
problem 

The prototype is usually flown as a shell and the 
final finishing and special equipment is generally 
left by the Design Office to be dealt with at a later 
stage. During the period between the first prototype 
flight and delivery, some of the major problems we 
have to deal with are as follows: 

Design of jigs and tools; 

Manufacture of tooling for production ; 
Development of production methods and 
techniques ; 

Arranging the final breakdown of the 
machine into its most suitable components 
for production ; 

Writing up all process sheets and operation 
schedules; on the Comet we have written 
up 52,000 layouts and process sheets; 

The development of jigging and tooling to 
enable the maximum use of semi-skilled 
labour; 

The elimination of production snags; 
Establishment of piece-work time on detail 
manufacture, component manufacture and 
final assembly ; 

The elimination of snags, especially during 
flight test; 

Embodiment of modifications ; 

The factory layout has to be considered, and 
particularly the assembly line; 

Arrangement of test equipment on the 
assembly line and also test equipment for 
components ; 

Manufacture of full scale components for 
physical test; 

The procurement of special equipment for 
functioning tests in the decompression cham- 
ber at high altitude and low temperatures; 
Testing of the fuel system in the test 


laboratory, with particular reference to the 
behaviour of fuel at high altitude and low 
temperature, also at low altitude and tropical 
conditions ; 

The physical and metallurgical testing of the 
initial batches of all forgings for strength 
and grain flow; 

Critical examination of all castings by X-ray 
and the establishment of casting technique. 


On prototype aircraft, it is usual for the designers 
to use many temporary manufacturing methods in 
order to get their aircraft into the air as quickly as 
possible. These have to be eliminated by design and 
production methods developed before the production 
aircraft get under way. 

Inspection has not been mentioned in this paper, 
but has an important part to play. The method of 
inspecting the prototype is generally entirely different 
to the method of inspecting the production aircraft. 
Prototype inspection is generally more individual 
and confined to the Experimental Department, and 
much is done by contact between designers and the 
Inspection in clearing temporary jobs. On produc- 
tion, this is not permissible. 

During the period of time between prototype and 
production, Inspection must make any necessary 
breakdowns and introduce their recording methods. 
They should establish suitable methods of inspecting 
components at an early manufacturing stage, so that 
when these components are eventually embodied in 
the final aircraft many months after fabrication, the 
records will show the actual modification standard 
at the time they were produced. 

In attempting to close the gap to a minimum we 
must not forget one important item—the provisioning 
of spares. It is useless to generate an early pro- 
duction line and give deliveries to customers without 
a strong spares backing. The provisioning of spares 
is quite a difficult problem, particularly as there is no 
way to determine accurately the numerous items 
which may be termed “consumable”. Generally 


(Concluded on page 148) 





Fig. 9 


Precision cast concrete tools in use on a Sherican press. 
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DESIGNING FOR PRODUCTION 
REPORT OF DISCUSSION FOLLOWING SESSION | 
OF THE SOUTHERN SECTION CONFERENCE 





Chairman: 


Professor E. J. RICHARDS, M.A., B.Sc., F.R.Ae.S. 


Mr. W. W. W. Downine (Production Manager, Gloster 
Co. Ltd.), in opening the Discussion, congratulated the 
authors on two most interesting papers. Mr. Low had 
emphasised the importance of meeting production pro- 
grammes, but the Production Engineer could not do this 
unless the designer gave him a “ makeable” product and 
the drawings, in correct production sequence in good time. 

Both authors had outlined most of the present-day tech- 
niques, but the point in which Mr. Downing was most 
interested was the policy of co-ordination between design 
and production which would enable the Production Engineer 
to have his say at the right time which was, of course, at 
the outset. Mr. Walker had dealt with this and Mr. 
Downing supported him in saying that at the Gloster Air- 
craft Company, this scheme was working well. Dr. Russell 
had not said how the techniques which he had mentioned 
had been tried out in order to arrive at his conclusions. 
At Gloster Aircraft, these are always carried out by the 
normal production departments, in order to obtain true 
production data, since it had been found that experimental 
departments would resort to clever “hand” methods, by 
which they could achieve almost anything ! 

The techniques outlined by both authors would no doubt 
change as rapidly in the future as they had in the past, 
and the part which the Production Engineer must play in 
the initial co-ordination between design and production must 
become more and more important as the aircraft became 
more complex. 


Dr. A. E. Russet said that new techniques were usually 
started by the design side, not because they wanted to do 
so, but because there were not enough people on the pro- 
duction side to do development work. 

It was about time that the production side took on more 
technologists for development work. The production people 
were brought in as soon as possible, but usually they were 
so busy on their immediate problems that they had not the 
time to give the requisite thought to new problems, and 
perhaps were not sufficiently interested in them at that stage. 
They could not play a part until they knew what they were 
talking about, and to do that they needed specialised 
training and freedom from immediate production worries. 


Mr. R. E. Mitts (Senior Designer, Bristol Aeroplane 
Company, Ltd.), ‘asked Dr. Russell to enlarge on _ his 
remarks about technicians going on to the production 
side. He himself, he said, had strong views on this matter 
and would like to suggest the development, first, of 
what he would call the production research engineer, ‘who 
could be very usefully employed, not in convincing his 
Company of the necessity to buy new plant to carry out the 
techniques for which the designers asked, but in investiga- 
ting new methods of production; and, second, on the design 
side, of the production designer. Rather than a highly- 
qualified technician, the latter should be someone who had 
had working experience of both production and design and 
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who was, therefore, capable of translating the production 
research engineers work into design features. 

Mr. Walker had mentioned the question of “ production- 
ising’ drawings. Mr. Mills’ experience of this, unfortun- 
ately, had been that it was generally a question of correcting 
mistakes which had been made originally. Productionising 
as such, he felt, should come more from a knowledge of 
the technique which was to be applied to manufacture after 
the prototype had been made. 


Mr. WALKER, in reply, said that he had been referring 
principally to the method of presentation of production 
drawings for the prototype, as against experimental 
drawings. The experimental drawings were those which 
were not split up into the same amount of detail; one had 
a frame and half-a-dozen fittings and left it to the experi- 
mental shop to make the best they could out of it. There 
had been a mistaken idea in the past about experimental 
drawings—in the long run they lost time instead of saving 
it. 

To the suggestion of having a structures designer he 
would reply; “ Heaven forbid!” There were enough 
specialists at present and it was not necessary. What was 
important was to make the Drawing Office production- 
minded, and it was only by bringing in the production 
people who had to make the articles that this could be done. 
Two firms might have different ideas about how to make 
a certain article; it depended on the skill of the processing 
people and on the Production Engineers giving their ideas 
according to the plant which they had in the factory in the 
first place 

The first question, however, was whether the part need 
be made at all, and whether there should be a forging in 
place of a small sub-assembly. A great many factors were 
involved in deciding on the production job. 


Mr. D. Game ut (Engineer, T.G.1, Ministry of Supply), 
thought it was true to say that the design side of the air- 
craft industry had made better progress than the production 
side. If a comparison were made between producing motor 
cars and producing aeroplanes, it was of course true that 
the former were produced more quickly and cheaply. But 
if regard were had to the conditions in which the two 
things were made, it must in fairness be admitted that 
the production man on the aircraft side worked under 
a handicap. For example, for whom were aeroplanes made? 
Mainly for the Ministry of Supply, which treated the 
development side very well and gave them contracts for 
development work; they could spend a great deal of 
money under those contracts in developing ideas and methods 
in their own ways. 

The Production Engineer was not in the same position; 
he had to produce an aeroplane as cheaply as ‘possible 
under the worst possible conditions—for example, in small 
quantities. 

Mr. Gammell thought some system should be developed, 
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for which the Ministry would be mainly responsible for 
spending money on production research. If this question 
could be taken up, and if the main customer—the Ministry 
—could give contracts for production research, he felt that 
the disparity which existed at present between the perform- 
ances of the design and production sides would be greatly 
narrowed. 


Mr. W. A. Sates (Director, Aircraft Production Develop- 
ment, Aircraft Supplies Division, Ministry of Supply) said 
that he had been appointed with the idea of pursuing the 
subject of production development, generally fostering the 
spirit of introducing new ideas on manufacturing techniques 
and processes. He agreed fully with the remarks which 
had been made, but it was important to bear in mind 
that one started off with designers who had served an 
apprenticeship many years ago, and who had not had 
much opportunity thereafter to keep their ideas up to date 
or keep in touch with new developments on the production 
side. 

The greatest difficulty in production, seemingly, was to 
get new views accepted. He had found it extremely difficult 
to put over new ideas to designers, who had a job of their 
own to do and liked to get on with it as quickly as 
possible with their present experience and background. 
He thought that the type of get-together which took place 
in the Gloster Aircraft Company had been a most valuable 
contribution, for the simple reason that the designer began 
to get a better understanding of the Production Engineer’s 
difficulties, and vice versa. 

The outcome of that get-together should be most valuable, 
in the sense that the designer would be designing with a 
much broader background and knowledge, and sound ideas 
would be put into the design right from the start. 


Mr. A. Vines (Production Manager, Fairey Aviation 
Company Ltd.) suggested that the problem was much more 
fundamental than had so far been admitted. The fact 
remained that it was only during the War they started 
making metal aircraft; they had not known how to do it 
in 1936. The design people, to begin with, did not know 
how to design a metal aircraft; that had been obvious by 
the chaos which arose during the War in trying to produce 
aeroplanes designed by the then design staff. That was an 
established fact. 

Two designers had now admitted in public that they were 
attempting to get their Design Offices to produce a design 
which was capable of production in sub-assemblies, which 
were essential for mass production. The trouble was that 
the Design Office suffered from lack of good designers, and 
the production side from lack of good production personnel 
who had been trained in a Design Office. It was quite 
an impossible situation to expect a man who had been 
trained in a machine shop, or a press shop, or an assembly 
shop, to go into a Design Office and argue with the designer. 
The fundamental point was to educate more Production 
Engineers capable of working in the Design Office and 
talking the language of aircraft designers. 

Mr. Vines’ company had started to do something in this 
direction, but had not gone far enough. In 1943, they 
re-organised the Jig and Tool Office and called it “ Pro- 
duction Development’, and a scheme was devised whereby 
the work was in three groups—assembly; machining; and 
platework and press work. The Assembly Development 
Engineer went in on the prototype from the beginning and 
worked with the design and project engineers. The better 
the quality of the labour from the tooling and production 
point of view, the better the component obtained in the 
end, because ‘the design staff could be put on the right 
lines from the beginning. 

The problem had been to get the right personnel properly 
trained to do that type of work, and that was where the 
aircraft industry at the moment was suffering, partly because 
of a hangover from the War and partly because at the end 
of the War, many good people left the industry and returned 
to their peace-time jobs. Two years ago, many firms in the 
aircraft industry did not know where their next job was 
coming from; but now, out of the blue, they had to 
double and treble their staffs. The country would have 
to face the problem of training and establishing the right 


men, to whom the designers would listen and with whom 
they could argue. That must be backed up by research 
contracts from the Ministry of Supply. 

Mr. Vines had approached a number of machine tool 
firms in the U.K., and their answer had been: “ We are 
not interested in the aircraft industry. We are far too 
busy”. If the country was going to take the making of 
aeroplanes seriously, it would have to provide a steady 
flow of work, especially new work, and financial support 
to enable machines to be developed and aircraft produced. 


A Member expressed amazement at hearing Mr. Vines say 
that they had not known how to build metal aircraft before 
the last War. He himself had been building them in 1922. 

The challenge had to be faced by the design staff, to go 
back to simplification. New plant, forgings, and far more 
elaborate sub-assembly jigs were required than ever before, 
and that meant delay in getting jobs into production. There 
should be a return to simple designs. 


Mr. L. W. RosentHAa. (Co-ordinating Engineer, Saunders 
Roe, Ltd, I.O.W.) referred to Mr. Low’s statement that more 
people would have to come into the industry to produce 
more aeroplanes, and that such production was a very long 
process. It was well known that this aircraft production 
time was increasing rapidly. Some of the reasons for -that 
had already been mentioned, but what was the size of the 
problem ? The man power limitation would, he thought, 
be the ultimate one, particularly under emergency con- 
ditions, and he hoped that during the discussion an idea 
would be given of what was happening on this problem 
in the industry and in the country as a whole, to indicate 
how much research was necessary. 

Having regard to the complexity of aeroplanes, it might 
be desirable to go through all the safety regulations and 
scientific ideas and see how many could be cut out. They 
had to ask themselves what they were setting out to do. 
Machined skins were something everybody was going in for, 
but could they afford it? Could Dr. Russell give some 
idea of the relative cost of machined skins compared with 
those which were reduced ? The object was not simply to 
save money, but to save calendar time and man hours. 

Mr. Rosenthal asked if any members had anything to say 
about their methods of training Design Office personnel to be 
conscious of the production aspects of the job, and of 
training people on the production side to be conscious to 
design problems. Several speakers had said that it ought 
to be done, but was there anywhere in the training pro- 
grammes for the industry and in the companies, a 
lead which other people could follow ? 


Mr. E. J. Boutcer (Methods Engineer, Westland Aircraft, 
Ltd.) said that he could speak with some confidence on the 
subject of co-operation between production and design, 
having spent half his working life on design, and the other 
half on production. There had been a considerable drift from 
design to production, almost entirely in senior positions, and 
the senior members of the production departments in most 
companies were well aware of the designers’ problems. 
They knew it was no good talking about complexity and 
difficulties and asking for them to be done away with; 
they were engaged in the manufacture of a product which 
was bound to be complex and difficult. There was, however, 
very little realisation on the design side of the problems 
encountered in production, particularly at the lower levels. 

He had found, on many occasions, that when it was 
suggested that something should be altered to simplify 
manutacture, the designer started talking about moments 
of inertia, and so on. Mr. Boulger referred, perhaps, not so 
much to the designer as to the detail draughtsman, the 
man who caused most of the Production Engineer’s troubles. 
If he found that one knew what the moment of inertia was, 
he would be quiet. Unfortunately, the average process 
planner did not know and therefore could not argue. The 
average process planner in the aircraft industry started, 
perhaps, ten years ago and had been recruited from the 
workshops in much the same way as foremen. At present, 
the best apprentices went into the Drawing Office, the 
middle group went into Planning Offices, and the worst 
remained in the shops. 
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The basic difficulty, Mr. Boulger thought, was to train 
really good planners, and the only means of doing that was 
to make the process planner’s job one worth having; in 
other words, he should be roughly the same as a draughts- 
man in ability and status. There should also be more 
planners transferring to the Drawing Offfices, just as 
draughtsmen had moved into the Planning Departments. 

He had taken part in production conferences between the 
Design Office and the Production Department. They were 
very good, but a great deal of time was spent in discussing 
large items with a tendency to ignore small detail parts 
and sub-assemblies. It was well-known that an aeroplane 
could contain up to 20,000 different detail parts, and if 
these were badly designed the Production Department 
could be wasting time on difficult operations with no 
corresponding benefit to the technical performance of the 
aircraft. 

It was at the lower levels, the ordinary detail draughtsman 
and the ordinary planning engineer, that there was need to 
train better people. 


Mr. W. Browninc (Director and General Manager, 
Saunders-Roe, Limited) said that he had spent 25 years in 
the industry—the first 10 on design, the second 10 on 
production, and the last five watching both. He felt that 
the fault—if fault there was—was partly that of the 
Inanagement of some companies and not so much that of 
the individual departments. 

Somewhere around 1943, emphasis began to be placed 
on the importance of the Design Department having men 
with good theoretical backgrounds—men with degrees- -but 
the shops had not yet got to such a position. By ‘shops’, 
Mr. Browning meant the staff concerned with planning 
production, production methods, and so on. If the en- 
gineering staff was to achieve its proper position, it required 
equally qualified men in the key jobs and it was a 
management responsibility to see that salaries were 
sufficiently attractive to encourage such men. By doing 
this, he felt sure that each department would have a better 
understanding of the others’ problems. 


Mr. H. R. Watson (Chief Designer, Sir W. G. Armstrong 
Whitworth Aircraft Co. Ltd.) said that a good deal of time 
had been spent in deciding where the fault lay; the design 
people said that the production people were no good, and 
vice versa, in front of their customers. There seemed to be 
a grave danger that their customers might believe both of 
them. 

The supersonic aircraft with which they were all struggling 
now were producing a number of problems, and in particular 
there was the fact that as the wings became thinner, the 
coverings became thicker. The old practice of taking a 
piece of 18-gauge sheet, laying it round the wings and 
getting it to the right shape had disappeared. New and 
thicker flanges had to be made and Dr. Russell had 
described some ways of doing it. New machinery had to be 
devised, and the design and production departments were 
working on the problem together. They had not reached 
a solution yet, but at least they were trying. 


Mr. T. Gitsertson (Director and General Manager, 
Folland Aircraft Ltd.) expressed the opinion that at the 
present meeting no one had yet hit on the real culprit; in 
his view, it was the Ministry of Supply. 

His strong belief was that the machine tool industry 
was not geared up to the aircraft industry, and some of the 
faults lay in that direction. His own Company were still 
waiting for a machine which had been ordered two and 
a half years ago, and he believed that they had been the 
first in the field to want it. He had been to several machine 
tool firms to try and buy machines and had been told that 
he must wait his turn in spite of any priority, because of 
the export instructions given by the Government, and in 
spite of the fact that to buy a certain machine tool here 
the price might be about £3,000, while to buy it from 
America might cost £9,000. The delay in production at 
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the present time through lack of these fine machines was a 
direct consequence of adopting the wrong policy a year or 
two ago. 

The prototypes which had been evolved were proof that 
there was nothing wrong with the designers of this country, 
neither was there anything wrong with the skill of the 
British Production Engineer. The horse-power required 
per pound weight of aircraft had gone up about 10 times 
since before the War. Figures to that effect had been 
published in The American Machinist. No comparison could 
be made with the motor trade—it was a separate problem 
peculiar to the aircraft industry. 

To make any progress, more practical support must be 
forthcoming from the Ministry of Supply, together with 
more financial help, because no large firm—let alone a firm 
of moderate size—could stand the cost of ordering some of 
these expensive machine tools. Such help from the Govern- 
ment would be better than a great deal of talk about 
developing the skill of the Production Engineer and the 
Designer. It was not tackling the problem just to say who 
was wrong. Design and production were willing to get 
together, as the experience of Mr. Walker’s firm had shown. 


Mr. WALKER thought that there was a danger of getting 
huge, expensive machine tools and then having the 
designers looking round trying to find some use for them. 
When abroad last year, he had seen a great Plano-miller, 
which cost a very large sum of money, with flashing 
lights and hydraulic and electrical gear, machining from 
16-gauge at one end to 20-gauge at the other. A massive 
stretch press was pulling a piece of 18-gauge skin round 
itself in single curvature. It appeared as though these 
machines were being employed to find something for them 
to do. It should not be necessary to machine skin down 
from 16- to 20-gauge. There was a danger of running 
into a number of complications in design through the 
desire to use these machine tools. 


Mr. A. A. Jacossen (Works Manager, Normalair, Ltd.) 
asked Dr. Russell and Mr. Walker whether there was any 
problem which they had put to Production Engineers at 
their works without getting the answer. Had, in fact, the 
Production Engineers failed to find a practical solution, 
in the long run, to any specific problem ? 


Mr. WALKER gave what he described as a qualified 
answer. In the main, he said, it was ‘No’; if it was 
Yes’, by a little get-together it had always been possible 
to find some solution. 


Dr. Russe said that the system in his own Company 
worked very well, but could be improved by making the 
Production Development Engineering Department still larger. 
That Department had no direct responsibility for design or 
for production, but it formed a link between the two. The 
trouble often was that the Production Engineer was fully 
occupied by his immediate problems, which very often 
overwhelmed him, while the designer might need to look 
10 years ahead. 

There was a gap that had to be filled. The Production 
Development Engineer should have experience on design as 
well as production, and he should have a properly qualified 
team working with him. He should also get suitable 
contracts from the Ministry of Supply. It was his job to 
explore new processes which were merely ideas, not 
sufficiently developed to justify the designer in putting them 
on a drawing, and too radical to expect the Production 
Engineer to take them as they were and use them in 
production. 

There was much to be said for a subsidiary link between 
that department and the design staff. Unlike Mr. Walker, 
he believed in a structures designer, a man on the design 
staff who had no direct responsibility for stress calculations 
and so on, but whose job it was to get the design efficient 
and simple, and to guide the draughtsman on details. 
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The suggestion had been made that the planning 
engineer should be on a level with the draughtsman. He 
would like the planning engineer to be better than the 
average draughtsman. The jig designer has usually enough 
status, and neither the planning engineer nor the jig 
designer was sufficiently qualified. 

The problem in future would become even more marked, 
because the whole educational system of the country was 
designed to segregate boys at the age of eleven and to push 
some into grammar schools and others into technical second- 
ary schools. The grammar schools sent their bright boys to 
the universities and unless, in the future, the production side 


took some of these, they would get only second-best people. 
They had to tap that source. 


Tue CHarrMAN said he did not propose to sum up, but 
would like to say that he found his students wanted to go 
into one of three avenues, and they were fairly evenly 
divided between them. One was design and research, the 
second was production, and the third was Canada. 

From now on, a much greater wastage might be expected 
and it should be planned for now rather than in three 
years’ time, when the position would be very difficult. 


This Report of the Proceedings of the Southern Section Conference will be concluded in the April issue of the Journal. 








WORK STUDY TRAINING IN THE 
WEST OF ENGLAND 


OLLOWING the announcement in the February, 
1953, Journal, that the Institution of Production 
Engineers is giving active assistance in the establish- 
ment of the School of Work Study at the College of 
Aeronautics, Cranfield, it is interesting to note that a 
well-known member of the Birmingham Section has 
been appointed Head of a new Department of Work 
Study, opened at Bristol last month. 

He is Mr. G. P. Wade, B.Sc., M_I.Prod.E., 
A.M.1I.E.E., A.M.1.1.A., who was trained. at Metro- 
politan Vickers Elec- 
trical Co. Ltd., and 
has for the last four 
years been responsible 
for Work Study Train- 
ing in the Industrial 
Administration De- 
partment of the Birm- 
ingham College of 
Technology. 

Mr. Wade’s assistant 
at Bristol, Mr. G. R. 
Burn, is an Associate 
Member of the Insti- 
tution, and until re- 
cently was Chief Work 
Study Engineer at 
Hoover, Ltd., High 
Wycombe. 


The new Depart- 
ment has been set up 
by the Engineering 
and Allied Employers’ 
West of England 
Association at the request of its member firms, in 
order to assist in their efforts to achieve greater 
efficiency and higher productivity. This is an 
entirely new development in the engineering industry, 
for no employers’ organisation has hitherto embarked 
on such a project. 

The first task of the new Department is to organise 
training courses in Work Study for those responsible 
for the planning of manufacturing methods and the 
fixing of piecework rates, to give them an opportunity 


Mr. G. P. Wade 





of ensuring that they are fully informed of the latest 
techniques of Motion Study, Time Study, Job 
Evaluation, and Incentives. Thorough training and 
practice in Time Study will be given to those who 
need it and, as many firms in the area are engaged 
in jobbing and small batch production, attention 
will be directed to methods of compiling standard 
data from which operation times can be _pre- 
determined. 

A two-day Work Study Conference is being held 
on 4th/5th March, 1953, at the Department’s Head- 
quarters in Brunel House, St. George’s Road, Bristol, 
where management representatives from firms sending 
men for Work Study training will be given a review 
of the subject, with particular reference to the ways 
in which management can support and make use of a 
Work Study Department 

The first full training 
course commences on 9th 
March, 1953, and_ lasts 
for eight weeks. The first 
four weeks are spent in 
full-time instruction and 
practice at Brunel House; 
the student then returns 
to his own factory for a 
fortnight to put into 
practice what he _ has 
learned, during which 
period he is visited by 
members of the teaching 
staff; and the final two 
weeks are spent at Brunel 
House to consolidate the 
training. 

The course, which is residential, is restricted to 
10 students, and it is proposed to hold four courses 
during the current year. The fee for tuition is 
90 guineas. 

Short courses for foremen will be held as the need 
arises, and it is probable that courses concentrating 
more especially on Motion Study and Method Im- 
provement will be called for when the immediate 
demand for better standards of work measurement 
has been satisfied. 





Mr. G. R. Burn 
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NEWS OF 


MR. WALTER PUCKEY 

Mr. Walter Puckey, Deputy Controller of Supplies 
(Aircraft Production), Ministry of Supply, and a 
Vice-President of the Institution, left the United 
Kingdom recently with a Mission to Australia. 

The Mission is concerned largely with defence 
problems in the field of aircraft development and 
production. 


MR. H. TEASDALE 

Mr. H. Teasdale, B.Sc., Member, has recently 
taken up an appointment as Education and Training 
Officer with the North Western Gas Board. 

Mr. Teasdale is well known to many members of 
the Institution for his invaluable work as Hon. 
Secretary of the Yorkshire Section, when he was 
Education Officer at John Lund & Company, Ltd., 
Keighley. 


MEMBERS 


Prior to his new appointment, Mr. Teasdale was 
Education Officer to the Engines Division of the 
Bristol Aeroplane Company, Ltd., and during that 
period was a very active member of the Western 
Section Committee. 


MR. A. D. LIDDERDALE 

Mr. A. D. Lidderdale, Member, has been appointed 
Chief Mechanical Engineer to The Telegraph Con- 
struction & Maintenance Company, Ltd., with 
responsibility for the management of the Engineering 
Department. 

Mr. Lidderdale, who served his apprenticeship with 
Leyland Motors, Ltd., remained with that firm until 
the outbreak of World War II, when he joined the 
Army, attaining the rank of Lieut.-Colonel, R.E.M.E. 
He was subsequently appointed Assistant Director 
of Tank Design. 


NEW APPOINTMENTS 


Mr. E. R. Cash, Associate Member, has been 
appointed Assistant Works Manager for A.E.C. Ltd., 
Southall. 


Mr. G. A. Daniell, Associate Member, has been 
appointed a Director of Production Tool & Gauge 
(Lowestoft) Ltd., Lowestoft. 

Mr. A. D. Copland, Associate Member, is now 
Apprentice Supervisor in Liverpool to The English 
Electric Co., and D. Napier & Sons, Ltd. 


Mr. D. E. Graham, Associate Member, has joined 
the staff of Associated Industrial Consultants, Ltd., 
London. 


Mr. F. V. McGuire, Associate Member, is now with 
Joseph Lucas (Gas Turbine Equipment) Ltd., as 
Design Engineer. 


Mr. R. Thomson, Associate Member, is now Plant 
Engineer with Brookhirst Switchgear, Ltd., Chester. 

Muhammed Amir, Graduate, has been appointed 
Technical Sales Engineer with William Jacks & Co. 
Ltd., Karachi. 

Mr. J. C. Amos, Graduate, has been appointed 
Cost Liaison Officer for C. A. V., Ltd., London. 

Mr. W. Bailes, Graduate, has recently gone into 
business on his own account, as The Bradford Design 
& Drafting Agency, Baildon. 

Mr. J. M. Barber, Graduate, is now Production 
Engineer to The British Electric Resistance Co. Ltd.. 
Ponders End, Middlesex. 

Mr. A. E. Clarke, Graduate, has recently been 
appointed Assistant Manager (Production) of the 
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Valve Department of Guest, Keen & Nettlefold 
(Midlands) Ltd., Darlaston. 


Mr. j. L. Dryden, Graduate, is shortly taking a 
post as Work Study Engineer with Thorneloe & 
Clarkson, Ltd., Leicester. 


Mr. D. J. I. Gray, Graduate, is now Assistant 
Standards & Quality Engineer with the Marshall- 
Fowler Organisation of Gainsborough and Leeds. 


Mrr. M. R. Harvey, Graduate, has taken an 
appointment as Works Manager of Surplice & Tozer, 
Ltd., Windsor. 

Mr. Brian Lee, Graduate, has taken up an appoint- 
ment as Research Engineer with The Production 
Engineering Research Association of Great Britain, 
Melton Mowbray, Leicestershire. 


Mr. K. L. Morgan, Graduate, is now employed 
as a Development Engineer at Stewart & Lloyds, Ltd., 
Bilston. 


Mr. J. B. Murphy, Graduate, is a Planning & 
Methods Engineer with The de Havilland Aircraft 
(Canada) Pty, Toronto. 


Mr. S. A. Onions, Graduate, has been appointed 
Planning Engineer at Bristol Aeroplane Co. Ltd.. 
Engine Division, Bristol. 


Mr. J. J. Peck, Graduate, has been appointed 
Personal Assistant, with responsibility for planning 
and time study, to the General Manager of Hopkin- 
son Electric Co. Ltd., Cardiff. 


Mr. G. R. Ridgway, Graduate, has taken a position 


as a Designer in the Chocolate and Confectionery 
Section of Baker, Perkins, Ltd., Peterborough. 
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INSTITUTION NOTES 


INSTITUTION CONFERENCE, HARROGATE 


As already announced an Institution Conference 
will be held at The Royal Hall, Harrogate, from 
25th/28th June, 1953. The arrangements and pro- 
gramme planning will be similar to the Conference 
which was held at Harrogate in June, 1951, and 
full details will be published later. 


Members are asked to notify the Secretary as soon 
as possible if it is their intention to attend the Con- 
ference. Application forms may be obtained from 
Section Hon. Secretaries or from Head Office. A list 
of Harrogate hotels will be sent to all members on 
application to the Secretary, and early reservation of 
accommodation is advised. The Institution Head- 
quarters for the period of the Conference will be at 
the Hotel Majestic. 


Conference charges are as follows : 


Members’ Conference Fee - 30/- 
Gentlemen Guests Fee - - 30/- 
Lady Guests Fee - - - - 10/- 
Conference Banquet Tickets - 25/- 


MEETING OF COUNCIL, JANUARY, 1953 


A report of the recent Meeting of Council, together 
with a report of the Annual General Meeting, will 
appear in the April issue of the Journal. 


CALCUTTA SECTION DINNER 


The first Dinner of the Calcutta Section since its 
inception in 1946 was held on 13th December, 1952, 
at the Great Eastern Hotel, Calcutta, and was 
an extremely enjoyable and successful function. 


The Guest of Honour was Sir Jnan Chandra 
Ghosh, Director of the Indian Institute of Technology, 
Kharagpur, and among the many _ well-known 
personalities present were Dr. S. R. Sen Gupta, 
Principal of the Bengal Engineering College; 
Professor G. A. Robinson; and Professor T. U. 
Matthew, of the University of Birmingham, who was 
visiting India as Head of a United Nations Mission. | 


The toast to ‘“ The President, Republic of India ”, 


‘was proposed by Colonel C. Warren-Boulton, who 


referred to the invaluable work done by Mr. J. D. 
Scaife in establishing the Institution of Production 
Engineers in India. 


The President of the Calcutta Section, Mr. J. D. 
Mookherjee, then proposed a toast to the guests, to 
which Sir Jnan Chandra Ghosh replied, expressing 
appreciation of the work being done by Production 
Engineers in India towards decreasing the present 
high cost of living. 

In view of the success of the Dinner, the Calcutta 
Section hopes to make it an annual event. 





Sir Jnan Chandra Ghosh replying to the toast of “The Guests ” 


Mr. J. 


From the left are 


at the Calcutta Section Dinner. 
Warren-Boulton (Section Hon. Secretary); Professor T. U. Matthew, M.I.Prod.E.; Sir Jnan Chandra Ghosh; 
Mr. J. D. Mookherjee (Section President); Dr. T. Sen; Professor G. A. Robinson; Colonel C. Warren-Boulton. 
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In the centre of the front row of this group, photographed during the London Section visit, is Mr. E. S. Waddington, 
of Philips Electrical, Ltd., with Mr. R. Hutcheson, London Section Hon. Secretary, on his left. On the extreme left of the 
front row is Mr. J. E. Burnett, Member of Council, and a member of the London Section Committee. 


LONDON SECTION WORKS VISIT 
On 20th January last, a large party of members 
of the London Section was entertained to lunch by 
Mr. E. S. Waddington, of Philips Electrical, Ltd., 
and subsequently visited the Company’s Application 
Showrooms at Brixton Hill. 


At the Showrooms, which are devoted to the 
activities of the Company’s Industrial Group, 
demonstrations were given of the latest developments 
in equipment for increasing production in the 
engineering field. Resistance and arc welding form 
an important branch of the Group’s work, together 
with the application of high frequency electric 
current, and demonstrations were given of induction 
and dielectric heating. 


Magnetic filtration, especially as applied to the 
collection of swarf from grinders and the purification 
of grinder coolants, attracted considerable interest. 


The Instrumentation Section covers a wide field, 
including stroboscopic equipment for the examination 
of high speed machinery under normal working 
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conditions, strain gauging apparatus, and a surface 
finish inspection instrument intended for workshop 
use. 


GRADUATES — EXAMINATION REQUIREMENTS 
FOR ASSOCIATE MEMBERSHIP 

All Graduates who completely satisfied the 
Graduateship Examination requirements, or gained 
complete exemption from them, before the Ist Sep- 
tember, 1950, and were elected Graduates or made 
application for election before that date, may be 
deemed to have satisfied the examination require- 
ments of the Institution in all respects. 


The above ruling was given at a meeting of the 
Council held in January, 1949, and it means that 
Graduates covered by this ruling may not be asked 
to undertake any other examination or part of an 
examination when they apply for transfer to the 
grade of Associate Member. 


The ruling does not apply to those Graduates whose 
application for election to that grade was submitted 
after the Ist September, 1950. 











Friday each week. After 28th March, 1953, the Library will not be open on Saturday mornings. 


HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will be open between 10 a.m. and 5.30 p.m., from Monday to 


Due to 


Meetings, the full facilities will not be available at the following times during this month: 


Tuesday, 


10th March, from 2.30 pm. 
Thursday, 


12th March, all day. 


Wednesday, 11th March, from 2.30 p.m. 
Tuesday, 3ist March, from midday. 


It would be helpful if, in addition to the title, the authors name and the classification number could be quoted when 
borrowing books. 


REVIEWS 


657.47 COST ACCOUNTING 


“Cost Accounting in Industrial Management” by 
Harry Fisher and David L. Thompson. London, 
Gee & Co., 1952. 210 pages. 21s. 

The scope of this book is to show several particular 
methods of costing, so that the reader car adopt or 
adapt the ideas and plans illustrated according to per- 
sonal interests. It is essentially a practical book and 
the systems which are outlined are those in operation 
in a number of different industries. 

The book gives a clear and constructive treatment 
of problems of selling price determination, gross profit, 
margin control, standard costs and budgetary control 
and handling of process and departmental costs. The 
book also deals with the use of rationalised calendar, 
expense and material codes, and gives formule for 
the control of work in progress and ascertainment of 
manufacturing cycles. 

Two complete accounting schemes, together with 
specimen routines and forms, are included in the book, 
which emphasises the important contribution which 
cost accounting can make to efficient industrial manage- 
ment. N.R.T. 


Q331.2 CLERICAL SALARIES ANALYSIS 1952 : 


331. 


Office Management Association, London. 

Price 25/-. 

This Report, which is the latest in a series of biennial 
Reports made by the Association on this subject, gives 
the statistical results of the nation-wide survey of 
clerical salaries carried out on the 1st March last. It 
contains an analytical report by Mr. O. G. Pickard, 
B.Sc.(Econ.), of the North-Western Polytechnic, London, 
on the main trends that these statistics reveal. The 
work is an invaluable guide for all those who are con- 
cerned with salary rates for clerical staff in private 
industry and commerce and, as previously, tables are 
given to show a comparison with the salary rates of 
employees in Public Offices, Nationalised Industries, 
etc. Coming, as it does, it provides first-hand evidence 
of the numerous changes, regional and national, which 
have taken place during the last two years, and which 
hitherto have not been able to be regarded in their 
proper perspective. S.C. 


70 pages. 
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**Foremanship” by F. J. Burns Morton. Chapman 

and Hall Limited, London. 316 tages. 25/-. 

The preface notes that “ The Foreman in British 
industry has had little opportunity of enlarging his 
knowledge of general supervisory practice.” This text 
book is intended as an aid to the organisation of courses 
of instruction for foremen and supervisors. It provides 
a comprehensive survey of the many aspects of foreman- 
ship and details the techniques used in industry with 
which the foreman needs to be familiar. 

Nearly all reports of the Anglo-American Produc- 
tivity Council Teams have emphasised the important 
part played by American foremen in_ increasing 


efficiency by making ideas work, by providing initiative, 
and striving for better methods. The efficiency of 
British supervision can be raised by efficient training 
and Mr. Burns Morton has gathered together all the 
relevant points to be considered when considering this 
training. 

The book is in three parts, Direction---Control— 
Personnel. 4 

In Part I the chapter ‘“ Supervision” sets out the 
duties and responsibilities of foremen whilst the chapters 
on “ Organisation”’ and “ Managemnt” deal with the 
application of these subjects at both work-shop and 
factory level. They give clear and concise definitions, 
and describe the foreman’s responsibility for good 
organisation, and his part in management. 

Part II includes chapters upon “ Operation Control ” 
—‘* Production Control ’”—‘ Quality Control ”’—“ Cost 
Control.” The foremen is in continuous contact with 
these specialist techniques and needs to know something 
of their application on the factory floor. The chapters 
on these control subjects give him a clear idea of these 
subjects and of their importance to him in achieving 
efficient control of his department. 

Part III on Personnel includes chapters on “ Train- 
ing” — “ Incentives”” — “ Leadership” — “ Labour 
Management ” and “ Working Conditions.” One of the 
main duties of foremen is to instruct others and the 
chapter devoted to training details this subject very 
thoroughly. 

The foreman is constantly concerned with incentives 
and the effects of incentives schemes; the chapter under 
this heading defines incentives, and deals with Rate- 
setting, Time-work, Wages Levels, and Incentive Plans. 

The chapters on "« Labour Management ” — Working 
Conditions” and “ Leadership” give, in detail, ways 
and means of ensuring that foremen are well informed 
and are capable of achieving results through the people 
working for them. 

Included in an Appendix are some useful hints on 
reading and note-taking and a comprehensive biblio- 
graphy. A.J.M. 


658.2 FACTORIES—Situation 


“* Cost of Industrial Movement: A First Report on 
the Economics of Establishing Branch Factories,” 
by W. F. Luttrell. Cabridge, University Press, 1952. 
104 pages. 18/- (National Institute of Economic 
and Social Research—Occasional Paper No. 14). 
This is the first Report issued as a result of research 

started early in 1949, and presents some very enlighten- 

ing information on this subject on which little 
hitherto has been written. The Report is introduced 
by a brief discussion of the background causes and 
associated factors involved in industrial movement. 
The second and third Chapters describe methods 
used to amalyse and co-relate the cost figures of 
different companies. Chapters V and VI give four 
example analyses in detail. Chapter V deals with three 
separate branch factories of a shoe manufacturing 
firm, while Chapter VI analyses an engineering 
company’s branch factory. In each case, a comparison 
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is made between the 
factory compared with the parent factory; the probable 
cost of increased production by expanding the parent 


production cost at the branch 


factory; the financial loss to the company if no 
expansion had been carried out; and in the case of the 
engineering example, the cost at branch factory com 
pared with the sub-contracting. In concluding the 
author has drawn on the results of many other 
investigations in an endeavour to indicate trends. 

The author and investigation team are to be con- 
gratulated for this fine work and the writer looks 
forward to the publication of the complete report. 


G.C.S. 
ABSTRACT 


9 PRODUCTIVITY 


International Labour Organisation—Mcetal Trades 
Committee. Factors Affecting Productivity in The 
Metal Trades. Geneva, I.L.O., 1952. 116 pages. 
4s. 6d. 


In essence, this is a summary of many of the salient 
points raised in the Reports of the various Anglo- 
American Productivity Teams sent to the U.S.A. by 
the Metal Trades. It also uses Reports issued by 
similar teams from Continental Countries. 

The level of productivity depends upon a multi- 
plicity of factors many of which centre around labour 
and its utilisation. While the size of the plant, the 
degree of standardisation and specialisation will be 
influenced by the size and nature of the market, 
Management has a big contribution to make, not only 
in the attention given to Design, Production, Planning, 
Cost Control and Research, but in the quality, skill 
and enthusiasm which it brings. 

Proper attention to Material Handling, Layout and 
Maintenance are all contributory factors, while statis- 
tics show that the difference in productivity between 
European and American workers is also a reflex of 
the difference in horse-power available per worker. 

In the training of workers, particularly as regards 
apprenticeship and “ on the job” instruction, European 
practice appears to be ahead of American, but in the 
training of supervision, promotion and upgrading, the 
reverse is the case. 

Time and Motion Study practices can operate to 
the advantage of the worker as well as Management 
and every effort should be made to obtain a wider 
acceptance of these practices in British Industry. 

The Report concludes with a reference to hours of 
work and systems of Wage Payment, the disincentive 
of high taxation, and a survey of the attitude of 
Management and Workers to Productivity. 


621.3132 DIRECT CURRENT MACHINES 
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“ Direct Current Machines for Control Systems”, 
by A. Tustin. London, Spon, 1952. 306 pages, 
diags. £2 10s. Od. 

This book deals with a modern development of the 
long established direct current dynamo, namely the 
rotary power amplifier in distinction to the more widely 
known electronic and magnetic amplification systems. 
These rotary power amplifiers include metadynes, 
amplidynes and similar machines and have the ad- 
vantage of giving a power amplification with an 
extremely rapid speed of response. 

The level at which this subject is dealt with is about 
honours degree standard, and the book is no doubt 
intended for electrical engineers and those Production 
Engineers specialising in the electrical side of machine 
design. 


OTHER ADDITIONS 


BIBLIOGRAPHIES; CATALOGUES 

McColvin, E. R. ed. “ Select List of Standard British 
Scientific and Technical Books compiled at the 
request of the British Council.” London, Aslib. 
1952. (4th Ed. Rev. and Enl.) 71 pages. 7/6. 





070 NEWSPAPERS; THE PRESS 
British Provincial Press Productivity Team. “ The Pro- 
vincial Press: Report of a Productivity Team 
which visited the U.S.A. in 1951.” London, Anglo- 
American Council on Productivity. 1952. 85 pages. 
Illustrated. Diagrams. 3/6. (Productivity Team Report.) 
331.2 WAGES; PAY 


Mace, C. A. “Incentives: Some Experimental 
Studies.” London, H.M.S.O. 1952. [i.e. 1935.] 67 
pages. 5/6. (Great Britain—Medical Research Council— 


Industrial Health Research Board—Report No. 72.) 
331.215 JOB EVALUATION 


Matthew, Prof. T. U. “ International Comparison of 
Job Evaluation: A Preliminary Statistical 
Analysis.” Birmingham, University—Department of 


Engineering Production. 1951. 15 pages. Charts. 
Matthew, Prof. T. U. “ Job Evaluation Developments 
leading to International Use.” Birmingham, Uni- 
versity—Department of Engineering Production. 1952. 
6 pages. 
331.816 ABSENTEEISM 
Behrend, Hilde. “ Absence under Full Employment.” 
(Limited Ed.) Birmingham, University—Faculty of Com- 
merce and Social Science-Research Board. 1951. 137 
pages. Graphs. 15/-. (University of Birmingham— 
Studies in Economics and Society—Monograph A 3.) 
338.9 PRODUCTIVITY 
Anglo-American Council on Productivity. 


* Final Report 
of The —_— 2? London, 


The Council. 1952. 40 


pages. 3/6 

Rostas, L. “ Select Bibliography on Productivity.” 
(Provisional Ed.) London, Board of Trade. 1952. 
20 pages. 


338.971 ANALYSIS OF ECONOMIC FLUCTUATIONS 
AND SITUATIONS 
Carter, C. F., and others. “ Measurement of Production 
Movements,” by C. F. Carter, W. B. Reddaway, 
R. Stone. Cambridge, University Press. 1948. 135 
pages. 12/6. (University of Cambridge—Department 
of Applied nate” Wiccapiot No. 1. 
340 LAW 
Great Britain—Ministry of Labour and National Service. 
“ Short Guide to The Factories Acts 1937 and 1948.” 
London, H.M.S.O. 1952. 16 pages. 6d. 
378.996 TECHNICAL EDUCATION 
Joint Committee on Metallurgical Education. 
tion and Training of Metallurgists.” 
Committee. 1952. 56 pages. 
Lawrence, F.C. “ Training for Management.” 
chester, Paton, Lawrence © Co. 1952. 14 pages. 
389.6 STANDARDISATION 
Merritt, H. E. “ Standardisation and Productivity.” 
Birmingham, Industrial Administration Group of the Students 


“ Educa- 
London, The 


Man- 


Union of Birmingham Central Technical College. 1949. 
23 pages. 2/-. 
514 TRIGONOMETRY 
Henry Ford Trade School, Dearborn, Michigan. ‘ Shop 
Trigonometry.” Dearborn, The School. 1950. 76 
pages. Diagrams. 
536.244 HEAT TRANSFER 
Institution of Mechanical Engineers, London. “ Pro- 


s of the General Discussion on Heat 
Transfer.” London, The Institution. 1952. 496 pages. 
Illustrated. Diagrams. £2 5s. 
614.8 PREVENTION OF ACCIDENTS; SAFETY 
MEASURES 
Royal Society for the Prevention of Accidents, London. 
“Personal Protective Equipment in Industry: 
Legal Requirements.” London, The Society. 1952. 
72 pages. 6/6. (Rospa Technical Pamphlet No. 3.) 
621.0052 REGULATION AND CONTROL 
Minneapolis-Honeywell Regulator Company, Philadelphia. 
“Fundamentals of Instrumentation for The 
Industries.” Philadelphia, The Company. 1952. 128 
pages. Illustrated. Diagrams. 
621.357 ELECTRO-DEPOSITION; ELECTRO-PLATING 
Electrodepositors’ Technical Society, London. “ Jo 
vol, 27, 1950-51.” London, Institute of Metal Finishing. 
1952. 342 pages. Illustrated. Diagrams. £2 2s. 
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R. S. Clark, 13, Fownhope Road, Ashton-on-Mersey, Sale, Cheshire. 

C. C. Hodson, Alfred Herbert Ltd., Carliol Square, Newcastle-upon-Tyne. 


T. H. Beard, 


c/o National Machinery Manufacturers Ltd., Kalwe, 


Luton & South Beds., College of Further 


W. G. Wyman, “ Linden Lea,” Cultra, Co. Down. 
K. R. Addison, c/o Engineering Dept., Norwich City College, Ipswich Road, 
Norwich. 


C. N. T. Manfull, Chellaston House, Thurgarton Street, Nottingham. 

M. J. Inston, 53, Rymers Lane, Cowley, Oxford. 

E. G. Perrett, 61, Bridge Street, Peterborough. 

F. T. Graham, 254, Whalley New Road, Blackburn, Lancs. 

R. W. H. Mark, “ The Beeches,” 41, Reading Road, Woodley, Berks. 

W. G. Clements, 101, Featherby Road, Gillingham, Kent. 

E. Levesley, The English Steel Corporation, Ltd., Sheffield. 

J. A. Francis, “ Meole Meads,” Bank Drive, Longden Road, Shrewsbury. 

J. W. Taylor, 44, Deacon Road, Bitterne, Southampton. 

P. H. W. Everitt, 6, Hillcrest Road, Loughton, Essex. 

W. D. Porter, 49, Kyle Avenue, Rhiwbina, Cardiff. 

R. Rowley, North Staffordshire Technical College, Stoke-on-Trent. 

A. Eustace, 19, Ferndale Road, Northville, Bristol, 7 

H. P. Sanderson, I.C.I. Ltd. (Metals Division), Waunarlwydd, Nr. Swansea. 
W. J. Marshall, Central View, Norton-in-Hales, Market Drayton, Shropshire. 
J. L. Townend, 26, Moor Allerton Drive, Street Lane, Leeds, 


CORRESPONDING MEMBER IN THE MIDDLE EAST 
J. Merkine, 45, Arlozoroff Street, Ramat-Gan, Israel. 


GRADUATE SECTION HONORARY SECRETARIES 


Birmingham 
Coventry 
Halifax 
Liverpool 
London 

Luton 
Manchester 
North Eastern 
Sheffield 
Western 
Wolverhampton 
Yorkshire 
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W. aoe 44, Linwood Road, Handsworth, Birmingham, 21. 
L. B. Rutter, The Countess’s Croft, Cheylesmore, Coventry. 

J. Taylor, 32, all Top Road, Paddock, Huddersfield. 

Cc. W. Haigh, 2, Richmond Avenue, Haydock, Lancs. 

F. Rutter, 67, Sefton Avenue, Mill Hill, London, N.W.7. 

C. S. Brewer, 44, Beverley Road, Luton, Beds. 

J. D. Evans, 85, Windsor Road, Denton, Nr. Manchester. 

A. Gilmore, 19, Lynwood Avenue, Blaydon-on-Tyne, Co. Durham. 
G. Shaw, C. & J. Hampton, Ltd., Sheffield, 2. 

C. H. Spearing, Severn View, Easter Compton, Bristol. 

W. L. Pace, “ Linden,” 10, Ezekiel Lane, Short Heath, Willenhall, Staffs. 
G. Horner, '9, Brougham Street, Skipton. 
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TORO its PAIS 


Die castings that are highly plated 
like this attractive car motif 
depend on a perfect metal surface, 
free from blemish. 

MAZAK based on zinc purity of 
99°99+-°% is the finest metal for 
ensuring a smooth finish. 


( ) Now supplied in 
f= PERIAL Gt BELTING ensure safety and 
UKAEMBER OF THE CONSOUDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED 37, DOVER STREET, LONDON, W.I 


Zz | ton pallets to 
4 ease of handling 
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Highs Quryatir 


Our customers tell us: 


we have been able to bring out good 

work while reducing the total time 

from 5 to l. 

from 87.2 minutes to a time of 9 mi- 

nutes. This constitutes a reduction 

in cost from 2/9d. to 3d. (=1:9.7). 
Worm Shaft 

previous turning time 63 minutes 

now 16 mimtes 

our present results stand at 1:8 

in comparison with previous output 

on a special lathe. 


Setting-up time reduced approx.1:24 


Previous tool and fixture costs on 
multi-tool lathes and automatics 
have dropped approx. 1:20 
Setting-up time has been reduced 1:7 
and production is equivalent to 2 
previous mlti- "cut lathes. 


























COPYING LATHE 





Sidney rs Jones, td 


London S.W.12 
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HOLLERITA. 


MACHINES AND METHODS 
applied to 
































afford an easy-to-operate system which : 


Clearly defines programmes and correlates production to 
delivery dates 


gives immediate warning of hidden weaknesses or causes for 
hold-ups 


accurately controls and shows day-to-day stocks, material 
shortages and current position with bought-out materials 


effectively determines and controls machine and assembly 
shop loads 


























keeps under constant review plant and labour capacities, 














For further particulars, write or telephone: 


THE BRITISH TABULATING 
MACHINE COMPANY LTD 


Head Office: 17 Park Lane, London, W.1 * Telephone: Regent 8155 


Branches in all principal cities in Great Britain and Overseas 
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ELECTRIC OVERHEAD TRAVELLING CRANES 


Even today there are factories in which both 
time and money are wasted in the handling of DESIGN * 


goods. Paterson Hughes Overhead Electric 


SERVICING * 


Cranes solve the handling problem, where 


a large area has to be served. Paterson 


MANUFACTURE * 


Hughes are the acknowledged experts 


in the design and construction of INSTALLATION x 
bulk handling plant of all types. 


5-ton Overhead 
Travelling Cranes at 
work in a timber yard. 








LONDON : BEDFORD HOUSE BEDFORD STREET STRAND LONDON WC2 
Tel: TEMPLE BAR 7274/6 
BIRMINGHAM: 3 HIGHFIELD ROAD EDGBASTON BIRMINGHAM 16 
Tel: EDGBASTON 1639 
GLASGOW: WYNDFORD WORKS MARYHILL GLASGOW 
Tel: MARYHILL 2172/4 








P2492 
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30 TON 
HI-TON 
PRESS 





100 TON HI-TON PRESS with power return 


Contiolled 


EFFORTLESS PRESSING 


HI-TON hydraulic presses offer the 
modern production method of per- 










12 TON 
HI-TON 
PRESS 
with 7 ton 
power 
ejector 


forming a wide range of work hitherto 
carried out only by the continued use 
of physical effort. 


Pressing, forming, drawing, piercing, 


punching, riveting, etc., are all opera- 





12 TON HI-TON PRESS tions which can be carried out speedily 
by variable hydraulic power under 
sensitive hand or foot control. 


A wide range of machines is available 
in capacities from 1-250 tons. In 
addition to standard designs the 
makers are prepared to submit special 
plans to meet unusual applications. 





20 TON HI-TON 
PORTABLE RIVETER 2 TON HI-TON 


BENCH PRESS 





For Power — Y — without Effort 


FROM | TO 250 TONS CAPACITY 


Sales & Service for the British Isles : 


DRUMMOND-ASQUITH (SALES) LTD 


KING EDWARD HOUSE NEW STREET BIRMINGHAM 
Tel.: Midland 3431 (5 lines) Grams.: Maxishape, Birmingham 
ALSO AT LONDON AND GLASGOW 


Anderson 
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CHAIN CONVEYOR 


SYSTEM 


Requiring no floor space . . . providing 
a smooth flow of work through all manu- 
facturing processes, irrespective of floor 
levels . . . and making the maximum use 
of available labour . . . the FLOWLINK 
Universal Chain Conveyor System can be 
installed to meet any requirement. !t has 
a high load carrying capacity and can give 
a vertical rise and fall, so that, not only 
does it form a perfect conveyor, but a 
valuable tool for use in such processes as 
dipping, painting and drying. Easily adap- 
table to any change in production plans, it 
is inexpensive to install, yet of precision 
construction. 

Other ‘FISHOLOW’ products 

FLOWLINE Belt Conveyors 
FLOWCLINE Portable Conveyors 
FLOWSTACK Pallets 
FLOWSTOR Mobile Storage Equipment 
FLOWSCREEN Standard Partitioning 
FLOWDOOR Clothes Lockers 


FACTORY EQUIPMENT EXHIBITION (MARCH 23—27) 
Stand Nos. 99 100 101 102 103 








LONDON tte = 46, Baker St., London, W.1. 
WELBECK 5402. 
LIVERPOOL OFFICE. 604, Tower Building, Water 


St., Liverpool. Tel. CENTRAL 1170. 
e CARDIFF OFFICE: 10, Dumfries Place, Cardiff. 
Tel. CARDIFF 29045. 





MANCHESTER OFFICE: Clifton Lodge, Park 


WATERIAL HANDLING DIVISION  |jpOmGimasseemeth:suaqaagia 





GLASGOW OFFICE : |, Clifton St., eee C3. 
Tel. DOUGLAS 4297. 


Bordesley Works, Birmingham, 12. Tel: VIC 237] and at BELFAST and DUBLIN. 
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HERBERT 


ALL-ELECTRIC : mag 
. DRILLING 
MACHINES 
FOR HIGH-PRODUCTION 
DRILLING OF HOLES FROM 


THE SMALLEST, AT 18000 r.p.m., 
UP TO I in. 








































WIDE RANGE OF STANDARD 
MACHINES AVAILABLE. UNIT 
CONSTRUCTION ENABLES SPECIAL 
MACHINES TO BE BUILT UP TO 
SUIT ANY SPECIFIC WORK. 


EARLY 
DELIVERIES 


TYPE .V THREE SPINDLE 
FITTED WITH ONE GEARED 
. AND TWO PLAIN SPINDLES 
AUTOMATIC REVERSE FOR 
TAPPING IS FITTED TO THE 
LEFT-HAND SPINDLE. 


TWO TYPE C TOP COLUMNS 
MOUNTED ON A_ FOUR- 
SPINDLE BASE. LEFT-HAND 


COLUMN IS ADJUSTABLE AND COMBINATION OF TOP 

A TELESCOPIC CONNECTION COLUMNS MOUNTED ON 

WHICH ENABLES SPINDLES A SINGLE BASE. SPEED 

TO BE FED SIMULTANEOUSLY RANGE 74 TO 5660 r.p.m, 
IS. FITTED BETWEEN THE TYPE H THREE-SPINDLE 
SPINDLES. ALFRED HERBERT LTD BENCH te ae 


Mey ke P| een COVENTRY | | # a ; 











XXV1 The Institution of Production Engineers Journal 


The Albion Machinery Catalogue is a 
comprehensive stock list of new and 
second-hand machines revised and 
reprinted every two or three months. 


Ask fora copy to be sent to you regularly. 


W. WARD LIpD 


ALBEOnR WORKS - SHEFE EE uD 
TELEPHONE: 26311 (22 Lines) . TELEGRAMS FORWARD. SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC2 
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To Increase Production 
METRO-CAMMELL 


USE FSC TAPS 


The careful design and manufacture of 













ESC taps ensure a product capable of 
producing uniform and accurately sized 


holes at minimum cost. 





The above photographs taken at 
the Saltley Works of Metropolitan 
Cammell Carriage and Wagon Co. 
Ltd., show the tapping of tank pads 
by portable machines fitted with 
ESC Spiral Pointed Taps. These taps 
normally operate at 50/70% of 


Drilling Speeds. 


H STEEL CORPORATION LTD 
A W MANC 


es a 





Makers of high quality Engineers’ Cutting Tools for over a century 
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we’re 
25 years 
old 


As pressure die casters go that 
makes us pretty long in 
the tooth — but still very 


young in mind. 











the whole in one 
BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


PEMBROKE WORKS - PEMBROKE ROAD - LONDON, N.10 + Telephone Tudor 2594-5-6 


WEST CHIRTON TRADING ESTATE + NORTH SHIELDS - NORTHUMBERLAND - North Shields 2100 
CRC 21A 
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Je CN ae 


>” PROCESS STEAM 


DOES DOUBLE DUTY 
ey al oil 








2 ase 


with Metrovick Turbo-Generators 


Three 3750 kW _ pass-out 
turbo-generators have been 
built by Metrovick for 
British Enka Ltd. 





By adopting Metrovick pass-out turbo-generator sets, many industrial 
organisations using steam for processes or heating have found it 
economical to generate electrical power at little additional tuel cost. 
The self-contained turbine was originated by Metropolitan-Vickers 
and the company produces condensing and pass-out turbo-sets from 
250 to sooo kW AC or DC. These small power sets have been 
adopted in paper mills, plastics manufacture, textile production, public 
utilities, chemical and oil plants throughout the world. Please write 
for publication 7452/1. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LTD * TRAFFORD PARK * MANCHESTER 17. 


MEI RO 


Member of the A.E.1. group of companies. 


MSM Self-contained Turbo-generator Sets 


B/L 294 
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The illustration above shows castings which have been 
pressure die cast in aluminium and ** Mazak”’ zinc alloys 


CLUILIT ALLL LAL MLM PLL LMS 


GRAISELEY HILL > WOLVERHAMPTON 


TELEPHONE > 2383 4 WOLVERHAMPTON TELECRAMS : DIECASTINGS, WOLVERHAMPTON 





American Affiliation: PRECISION CASTINGS CO. INC, - FAYETTEVILLE - SYRACUSE - CLEVELAND - KALAMAZOO - CHICAGO 
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a faces are so famous that they are 
recognised instantly, without being named. Similarly, a familiar 
name immediately calls up an impression of its owner. In the minds 
of thousands of manufacturers the name Hoover is at once associated 
with the superlative performance of the Hoover Fractional Horse 
Power Motor. These are the successful men who know that in 
the Hoover ‘ fractional ’ they have the finest motor the world 
can offer, a motor of matchless quality and efficiency— 
backed by the famous Hoover Service. 

The Hoover F.H.P. Motor combines superb quality with 


competitive price. Please write for name and 
address of your nearest distributor. 


HOOVER 
LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


CAMBUSTANG = CANAREKS HERE ~ SCORERS 
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“BROOMWADE ” is best, Miss Pringold ! 


Wonderful, wonderful bubbles, dear Miss Pringold! But there’s another way of compressing air — the 
* BROOMWADE ”’ way. 

‘** BROOMWADE "Air Compressors are busy all over the world, Miss Pringold, operating equipment 
to build mighty bridges and dams ; to rivet the plates of battleships and the frames of flying boats ; to 
hew the coal in mines and the rock in quarries; to build motor roads and cellulose the cars that 
use them. In all the jobs you can think of and lots you’ve never heard of, all over the world, 
Miss Pringold, air compressed by ‘* BROOMWADE” Air 

Compressors is working hard in rm 

Pneumatic Tools. 


“Broomwade™ 


Air Compressors and Pneumatic Tools are used in most Industries 


Send your enquiriesto: BROOM & WADE LTD., DEPT. to HIGH WYCOMBE , ENGLAND 


119 S.A.S 
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WITH STUB AXLES 


AL GRINDING 
EEL MOUNTING 


in one operation. 
aller diameter 


PLAIN CYLINDRIC 
MACHINE Two WH 
wo radii, 


one face and t 
90-0007 in.on s™ 


rind two diameters - 
n large diameter, 


To g 
- 9°00! in. oO 


Overall Limits - 
izontal spindles. 


We also make : Universal and fine grinders - Surface grinders with vertical and ‘hor 
for crankshaft journals, camshafts, pistons: ete <o fine boring machines, etc. 


Special grinders 


Hydraulically oper- 
ated wheel-truing : 
device. 
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WATTS 
The Clinometer 
for the Engineer 


Accuracies up to /0 seconds 


Write for list JPE/25 to 
HILGER & WATTS LTD 


WATTS DIVISION 


48, Addington Square, London, S.E.5 
Member of the Export Marketing company BESTEC 
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' 
pA Cus 
fs Using oUF 
utting 
at apP 
@ using 
: grit stone cut 4 ximd 
inches Pet minute @ compared with 60 quare inc 
. per minute with silicon carbide plades 
. Qver cwenty years ago Neven intro uced his |mpr nate n ols. Grea 
technical advances have been ™ de in ucceeding years ¢ roduction js still under th 
| personal gupervisio Mr. Neve? Our latest catalog giv he widest range jamon 
| Tools ye jisted for working tungsten" carbide glass, quartz, stone ceramics an hard 
refractories etc. 
Keep right ¥ to date by sending for 2 © py today 


EGN 
- 223" ATED D 
21164 (3 wo PRODUCT 
) ee. LTD - GLOU 
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HE ZINC ALLOY DIE CASTERS ASSOCIATION 
includes all the leading zinc alloy die casters in the U.K. 
The Association and its Members welcome all enquiries on 
the properties, design and application of the castings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whose 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of price. 


FULL MEMBERS Firms mainly engaged in the pro- 
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duction of castings for general sale. 


ADVANCED PRESSURE DIE- 
CASTING CO. LTD., BIRM- 
INGHAM. 


ALLOY PRESSURE DIE PRO- 
DUCTS LTD., WILLENHALL. 


THOMAS ASHWORTH & CO. 
LTD., BURNLEY. 


AVON DIECASTING CO. LTD., 
BIRMINGHAM. 


BIRMINGHAM ALUMINIUM 
CASTING (1903) CO. LTD., 
BIRMINGHAM. 


BRITISH DIE CASTING & 
ENG. CO. LTD., LONDON. 


CHASE NON-FERROUS 
METAL CO. LTD., ENFIELD. 


DIE CASTING MACHINE 
TOOLS LTD., LONDON. 


DYSON & CO. een (1919) 
LTD., ENFIELD 


Pele Ss eens LTD., 


GILLS peceinn CASTINGS, 
BIRMINGHAM. 


JOHN IRELAND (WOLVER- 
HAMPTON) LTD., WOLVER- 
HAMPTON. 


ne sON, my & CO 
T HI t EFIELD, nar. 
MANCHESTER 


KAYE ALLOY CASTINGS 
LTD., BIRMINGHAM. 


METAL SESssenes LTD., 
WORCESTER 

ORB ENGINEERING Stee 
LTD., MANCHESTER 


PATENT DIE- se co. 
LTD., LONDO 

SPARKLETS ll LONDON. 
STREBOR_ DIECASTING CO. 
LTD., RADCLIFFE, LANCS. 


UNIVERSAL resi 
CO., NOTTINGHA 


pot DIECASTING LTD.. 
BRISTOL 5 


ciiieenanitien DIE- 
CASTING CO. LTD., WOL- 
VERHAMPTON. 


ASSOCIATE MEMBERS Firms mainly engaged in 
the production of casting; for use in their own products. 


ACME WRINGERS LTD., 
GLASGOW. 


AC-SPHINX SPARK PLUG CO., 
DUNSTABLE. 


ARMSTRONG’S PATENTS CO. 
LTD., BEVERLEY, YORK- 
SHIRE. 

W. & T. pvenss LTD., BIR- 
MINGHAM 


BLETCHLEY trea 
co. LTD., SLOU 


BRITISH THOMSON-HOUS- 
TON CO. LTD., BIRMINGHAM. 


WM. COULTHARD & CO. 
LTD., CARLISLE. 


EVERED & CO. LTD., SMETH- 
WICK. 


CHARLES aL. & CO. LTD., 
BIRMINGHAM 


INGALL, PARSONS, CLIVE & 
CO. LTD., BIRMINGHAM. 


ARCHIBALD KENRICK 
& SONS LTD., WEST BROM- 
WICH. 





ZADCA 


LAN-BAR LTD.,BIRMINGHAM 


JOSEPH LUCAS LTD, BIR- 
MINGHAM. 


MECCANO LTD., LIVERPOOL 


METTOY CO. LTD., NORTH 
AMPTON. 


PHILLIPS & CROSS LTD 
BIRMINGHAM. 


RAWLINGS _MANUFACTUR 
ING CO. LTD., LONDON. 


SHAW FOUNDRY CO., WIL 
LENHALL. 


STANMORE ano. 
Cc -» STANMORE. 
MIDDLESEX. 


T. A. L. Sar oe RaNTs 
LTD., LONDON 


WITHERS (WALSALL) LTD., 
WALSALL. 


YALE & TOWNE MANUFAC- 
TURING CO., WILLENHALL. 





ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone Oxford 48088 








McCKECHNIE 
Mamgamese [Bromze 
or [HI. 1. Brass 


Because of their great strength, 
good resistance to corrosion 
and easy machining, more and 
more manufacturers are speci- 
fying McKechnie manganese 
bronzes and high tensile 
brasses. McKechnie Metal 





Technique has helped to solve 
many manufacturing and 
machining problems. Perhaps 
it can help to solve yours? 
Write to McKechnie Brothers 
Ltd., 14, Berkeley Street, 
London. W.1, 


See our Stand D500 at 
the B.L.F. Birmingham, 
dpril 27—May &th. 


McKECHNIE BROTHERS LIMITED 


Metal Works: Rotton Park Street 


Birmingham, 16. Branch Offices: 


London, Leeds, Manchester. Newcastle-on-Tyne, Gloucester, Solder 


Works: Stratford, London, E.15 


Copper Sulphate and Lithopone 


Works: Widnes, Lancs. Enquiries for Lithopone and Solder to: 14 
Berkeley Street. I ondon., W.1. South African Works: McKechnie Brothers 


S A. (Pty) Ltd., P.« 


- Box No. 382, Germiston, S.A. New Zealand Works: 


McKechnie Brothers (N.Z.) Ltd., Carrington Road, New Plymouth. 
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--- the best 
The AUTOMATIC Choice in Screw Machines 


b 





The “Open Front’’ design introduced in 1946 
-V.A. i in the No. 20 I}in. 

y oe ee eee ain C.V.A. Automatics are your best choice because the 

model gave you the first basic change in single “ Open Front” design gives you— 

spindle Automatics for thirty-five years. @ A shortened front shaft ensuring excellent swarf 


. clearance and maximum accessibility for setting. 
Nearly six years’ stringent tests in all parts 
Y Y S P @ Totally enclosed turret camshaft, front and backshafts 
of the World have firmly established the providing complete protection from swarf. 


“Open Front” design, now also available in @ Four speed gearbox and independent spindle brake 


the C.V.A. No. 12—3in. machine. for maximum production. 


@ And now, while you are thinking about Autos, please ask for catalogues. 


FH JONES 





MACHINE FOOLS | | LD GARANTOOLS HOUSE, 
PORTSLADE, BRIGHTON, SUSSEX. 


Telephone: Hove 47253 Telegrams: Garantools, Portslade 


LONDON. BIRMINGHAM, EDINBURGH, MANCHESTER, BRISTOL. 
INCREASE PRODUCTION = CUT COSTS 


Rathtone 
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checking the surface fi 


and owing to this 
a needle po 


a lever, this lifts the 
the 
The table carrying 


Measuring rang 


ROAD DUNSTABLE 
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Surface Finish Indicator 


THE NO. 530 SURFACE FINISH INDICATOR is suitable for 


nish of external and internal surfaces. 


The instrument operates by taking a series of 

readings along a given surface to determine its 

profile. The measuring head is a Mikrokator having 
an adjustable measuring pressure down to 0.2 grammes 


very low pressure it is possible to use 
int having a tip radius of 0.00008 in. 
and an included angle of 20°. 


Successive readings are obtained by merely depressing 


needle from the test piece and moves 
Mikrokator and the needle laterally. 
the test piece is supported on two leaf 


springs to enable accurate adjustment of height. Special 
fittings are available for components that cannot be 


placed directly on the table. 

es on the four models from 0.0014 in. 
to 0.0002 in. reading from 0.00002 in. 
to 0.000002 in. respectively. 

Full details on request 


BEDS. TEL: DUNSTABLE 422/3 








PRECISION 
PRODUCTION 


by 





LY 


SMALL 


AUTOMATICALLY MADE 


CERAMICS TO 


FINE TOLERANCES 


WITHOUT THE 


COSTLY USE OF GRINDING 
GEO.BRAY &° CO. LTD., LEICESTER PLACE, LEEDS, 2 
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Money to be made and costs to be cut by imple- 
menting new production methods, techniques and 
designs introduced each week in The Machinist. The 
Machinist makes a service of news—news that is going 
to help you and your company to progress in the 
field of production engineering. 

Keep abreast of current developments and order 
your copy TODAY. 


Published in London since 1900. 
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Se: The Gledhill-Brook Company was intimate with the early problems associated 
with the design and production of time recording machines, and was first in 
ic producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
# cost methods have a time basic—that is where we are concerned to help. 

A large number of time recording models is now available covering most of 
the known needs for wages and labour cost control. One of industry's immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 























—H HIGH SPEED LHTHE— 
2,000REM PLUS 





@ Fourteen Spindle Speeds from 25-2150 r.p.m. 


@ Clutch Control to Drive Unit 

@ Large Boring Table, to carry Rear Tool Post 

@ Attachments for Taper Turning, Dividing, 
Milling, Repetition Turning, etc. 


34° CENTRE HEIGHT 19° BETWEEN CENTRES 


MYFORD 


-—— SUPER =—- 7-—" 
HIGH-SPEED LATHE 


; Full details From:- 


“J MYFORD ENG.CO. LTD. BEESTON, NOTTINGHAM. ENG. 
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ALWAYS INTELLIGIBLE 


CLEARCALL 





Industrial Communication System 


With “ Clearcall ”’, speech can be clearly heard 
through the din of a noisy factory, or it can be 
adjusted for quiet surroundings. 

*<Clearcall’? components are of rugged industrial 
design, and will not fail in spite of dirt, damp, 
and rough usage. 

The equipment is suitable for iron and steel 


works, rolling mills, etc., paint and varnish 


factories, chemicals works. 















THE 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND 





Member of the AE! group of companies 





A4534 
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all—British 
ECHANICAL HANDLIN 
Equipment 
OVERHEAD CRANES : HOIST BLOCKS 


RUNWAYS : TELPHERS : WALL JIBS 





Many fine examples are to be seen 
in most parts of the world, ranging 
from 150 ton cranes down to @ ton 
hoistblocks. 


We will willingly send you a copy of 
our new catalogue and your enquiries 
will receive expert attention. 
THE VAUGHAN CRANE COMPANY LTD 


oe ee: 


MANCHESTER 12 : ENGLAND 
Telephone EASt 1473 
Overseas representation in 45 countris® 








USE 
VAUGHAN PRODUCTs FOR BETTER PRODUCTION. 
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[RUSSELL] 
















4 
METAL SAWING MACHINES 
; , 
The ‘‘Hydrofeed"’ range includes Straight and Angular 
cutting models, ‘‘Automatics,’’ and special Billet 
cutting machines. 
Patent Interlocking Vices can grip several bars 
and awkward sections. 
Patent Hydraulic Circuit specially designed for bi 
. 


Sawing. 





Capacities up to 13)” diameter or 
24” x10” R.S.J. 





‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





= 


SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 





S.RUSSELL & SONS LIMITED*LEICESTER* ENGLAND 
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We illustrate a large Horizontal Bull Block specially designed 
and developed and now production tested on both sides 
of the Atlantic, for drawing non-ferrous tubes. 

Every possible refinement to aid high consistent produc- 
tion is incorporated. The machine is the type H.66.T. with 
a 54” diameter block which draws tube from about 2” o/d 
maximum using floating plugs. It has a 120 h.p. motor and 
provides drawing speeds between 150 and 1350 feet per 
minute. The tube swift is incorporated and the machine is a 
production unit as soon as it is installed. 

A number of standard machines are building in advance 
of customers order thereby enabling us to offer reasonable 
deliveries. 


A MEMBER OF THE MARSHALL ORGANISATION 
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the “machine tool” 
\ approach 


BIRLEC automatic high frequency 





induction heating machines can be 
supplied for hardening the teeth of 
certain types of gear-wheels, greatly 
reducing distortion and surface defects. 


b Alternative methods provide for hardening :— 





(a) the complete tooth 
MM (b) the tooth contour 


(c) the flanks and root only. 


The installation may be placed directly in 
the machine line and gives rapid, uniform 
production without skilled operation. 


BIRLEC LIMITED 


INDUCTION 
(%c HEATING ERDINGTON - BIRMINGHAM 24 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW 


DIVISION 













to original specification 





May we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.P.E 


MELBOURN] ENGINEERING og oF LTD. 


OURNE. ELEPHONE 


BROWN < SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


Your own machines re-built 


THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON 





i a OO OR 
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ELDAIR is the last word in medium priced power Metal Bending 
Machinery. ELDAIR PRESS BRAKES speed production and 
lower costs, and are essentially practical precision tools invaluable 

The machine illustrated is the “Eldair” to the sheet metal manufacturer. 

PB. 8/60 model capable of bending 8 ft. 

long by & in. thick M.S. Sheet. Manufactured by Weldall & Assembly Ltd.—a member of the 


sm, om 0 eae eee a ‘es en ee DD i i 8 


AERBIEIORN WORKS - SHIERFEEE &£ ED 


b= ol eae a -  ) 0 0 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 
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the Right Dicer 


There’s no “ mark time ’’ about these British-made 


PECO DIE-CASTING MACHINES 


Indeed, with their characteristic new features, they’re well ahead! They've a 

wonderful appetite for molten metal and, the digestive process — as it were! — 
being perfect, there’s a wonderful discharge, at speed, of castings large or small, 
simple or intricate. 


The model 10c Die-Casting Machine (as illustrated) is self-contained, hydraulically 
operated, suitable for hand or semi-automatic operation. The machine is also 
fitted with hydraulic ejection and provision is made for automatic interlocking 
core-pulling. The electrical control covers every movement of the cycle ensuring 
continuity and uniformity of production. 


The Illustrated literature on the 2c, 5c and !0c Die-Casting Machines sent on request. 


PROJECTILE 
& 
ENGINEERING 


COMPANY LIMITED 


ACRE STREET, BATTERSEA, LONDON, S.W.8 
Telephone: MACaulay 12!2 Cables: ‘Profectus, London’ 
Telegrams: ‘Profectus, Claproad, London’ 























WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 












Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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—a little fellow 
with a big 
future 










Read these facts about the 
smallest electric block on the market 





WEIGHT: from 32 lbs. CAPACITY: 100 or 200lbs. PRICE: from £49 


Hook or Trolley Suspension * Pendent Push-button Control x 
Special alloy steel chain % Lifting speed: 100 lbs.— 100 ft. per minute; 
200 /bs.—§0 ft. per minute * Power supply—Standard 3 phase x 
So light you can carry it under your arm * Everyone has a job 
for a Matom—what’s yours? Other KING blocks lift up to 10 tons. 


REGISTERED TRADE MARK 


SPECIALISTS IN MEGHANICGAL HANDLING 


WRITE FOR MATOM LEAFLET TO GEO. W. KING LTD., 502 WORKS, HITCHIN, HERTS. TEL: HITCHIN 960.- AND AT STEVENAGE 
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ya 
INDUSTRIAL 


CLEANING 
MACHINES 













Each cleaning problem studied individually 


THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC- 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS. 


Bratby & Hinchliffe Ltd. 


SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. 
VICTOR HOUSE - I, BAKER STREET . LONDON, W.I. 


Designed and manufactured by 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4. 








use 
RECORD TOOLS 


for 
ECONOMIC PRODUCTION! 


Catalogue showing the full range of 
RECORD TOOLS available on request. 


MANUFACTURERS: 
C. & J. HAMPTON LIMITED 
RECORD TOOL WORKS, SHEFFIELD 2, ENGLAND. 


Stocked by Engineers’ Merchants and Tool Dealers 
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effer lighting means better 


IN LINE PRODUCTION, good lighting is essential for a steady work 
flow. In every form of production good lighting reduces errors 
and spoilage, improves speed and quality of work, and 
conserves workers’ energy. 

A good fluorescent installation gives more light, and better 
light, from the available power — and the cost of the installation 
is regained many times by increased production efficiency. 


Electricity for PRODUCTIVITY 





XLix 





Pit beneath motor car assembly line for under-chassis work 


work 


HOW TO GET MORE INFORMATION 
E.D.A. are now publishing a new series of standard 
books, and one of them, “ Lighting in Industry”’, has 
been specially prepared for the use of management 
and production executives. Copies are available 
from the British Electrical Development Association, 
2 Savoy Hill, London, W.C.2, at 9/- post free, or 
from your Electricity Board. 


Issued by the British Electrical Development Association 
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“Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 


and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 








4 Hew Yonral Ferysote 
MARKING MACHINE 



















OR LEZ} 


NOTE THESE FEATURES: 


I. EASE OF OPERATION 


Wide foot pedal works compound levers. The plastic covered 
adjustable handle moves in direction to cause minimum oper- 
ator fatigue. Ball bearing carriage slideway. 


2. SOUND CONSTRUCTION 


Steel levers and side frames. Adjustable working 
surfaces. Equalisation of impression depth facilitated 
by tilting table. Dovetail die mounting. 


WRITE FOR FREE DESCRIPTION LEAFLET ~= s 
EDWARD PRYOR & SON LTD BROOM S! SHEFFIELD 
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KEIGHLEY ENGLAND 
LIMITED 


LNT, SO a 


PRT 





SE ee 0GUES WILL BERR OWN REQUEST 
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write for illustrated catalog 


( STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 
‘ veleprone Aston Crass 3001 (a umes) Delegrams Cogs birmingham 4 


£EDS @ LONDON AREA OFFICE. A ] Percy. 240. Romford Rood. Forest Gote. LONDON. £7 





Dawson 


METAL PARTS 
CLEANING AND 
DEGREASING 
MACHINES 


ensure the steady flow of production for 
the export and home markets. Doing 
the work of many hands in a fraction 
of the time, they are an important part 
cf the equipment of all modern engin- 
eering works. The illustration above 
shows engine sumps being washed 
ready for final assembly. Dawson 





Washing and Degreasing Machines are & 


built to handle 
all sizes and 
shapes of metal 
components. 








Sole Distributor 


DRUMMOND-ASQUITH (sates) LTD 


King Edward House, New Street, BIRMINGHAM. Telephone: Midland 3431 


Manufacturers: DAWSON BROS: LTD., Gomersal, Leeds. Telephone : Cleckheaton 1080 (5 lines) 
London Works: 406, Roding Lane South, Woodford Green, Essex. Telephone : Wanstead 7777 (4 lines) 
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THE ACCURATE & VERSATILE 


STK INE J verticar MILLING MACHINE... 


HE Steinel SV4D Vertical Milling Machine is manufactured from 








high-grade materials to precision limits. The Vertical Head 
swivels 45° right and left, and is equipped with handlever and handwheel 
control for spindle feed. Spindle bored to 3 M.T. has 3-543" (3 35/64") 
travel whilst reversing switch permits spindle rotation in either direction. 
Drive to the spindle from the 2-speed maindrive motor is by means of Vee 


belts through an intermediate pulley permitting the selection of 12 spindle 
speeds. : 


The Steinel Vertical Milling Machine is extremely versatile and suitable 
for accurately machining a wide variety of components. For high-speed 
production milling handlever feeds can be supplied for the longitudinal and 
vertical traverses, together with a table with a working surface 23°62" (238") 
by 6°889” (6 57/64”). 





Working surface of table: 24-4” (24 13/32’) by 7°784" (7%’). 

Length of table : 29°134” (293”). 

Width of table : 7-784” (73”). 

Longitudinal movement of table (hand and power): 811” (11 11/16’). 
Cross movement of table (hand): 5°9” (5 19/32”). 


; Maximum distance spindle nose to table: 12’. 
Distance column to centre of spindle : 6°89” (6 57/64”). 
MODEL SV4D Travel of spindle quill (hand) : 3°54” (3 35/64”). 
' Spindle speeds, Type 1, with standard motor: 71, 112, 189, 280, 450, 710, 
: 1120. 
; Spindle speeds, Type 2, with pole-change motor : 56, 90, 112, 140, 180, 225, 


280, 355, 450, 560, 710, 1120. 
Higher spindle speeds optional. 
Rates of table feed : -0063”’, °010", ‘016’, °020’, °032’, °045”. 








@ See the SFEINEL MILLING MACHINES at our Showrooms—your inspection is invited 
SOLE AGENTS 


OR OOP 


MACHINE TOOL CORPORATION LIMITED 





103 LANCASTER ROAD - LADBROKE GROVE - LONDON: W.II Phone PARK 945i/2 


Rathbone 
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with alternative fitments to 
meet any desired requirement 


@ Power feeds to the Turret Slide. 


@ Hand operated Saddle, or Universal Saddle with power 
feeds. 


A Capstan Lathe with unusual versatility for a machine of 
this size and therefore available for an exceptionally wide 
range of work. Infinitely variable spindle speeds 
and finger-tip control—hardened and ground 
Bed surfaces—Timken Taper Roller Bearing 
spindle and simple electrical equipment. 


- 


% Write for our leaflet 


Saddle with hand operated 
RAG LAN eN G i N EERI NG longitudinal and cross traverse with 4-way 


toolpost and rear toolpost supplied on demand 


COMPANY (NOTTINGHAM) LIMITED RALEIGH STREET NOTTINGHAM TEL 77215 








Q CH FR’ TAPPING 
ATTACHMENTS 


WITH AUTOMAT/C REVERSE 


7 7 










special 


© features 

Eo é @ SIMPLE TO OPERATE 
@ TAKES STANDARD HAND TAPS 
@ FITTED WITH SAFETY FRICTION DRIVE 
@ HARDENED NICKEL CHROME STEEL GEARS 


* ARCHER’ Tapping Chucks are also made as separate units for tapping 
operations where the auto-reverse is not required, and can be supplied 
with friction drive having the Morse Taper Shank integral with the 
friction box ; or with positive drive having Jacobs No. 2 series taper 
hore, 

Ask for List No. 105 


FRANK GUYLEE ¢ SON LC’ 


ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 
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The “HAC” Automatic Grinding machine is 
a massive, well designed tool providing ease 
of operation, high rates of production and 
extremely accurate product finishing. Made 
in three sizes each having a 16” swing, witha 
capacity of 48”, 60” or 72”. Each machine has 

a fully automatic grinding cycle by elec- 
trical and hydraulic power. There is a 

5” rapid wheelhead approach with 

four automatic variable infeed rates. 
Wheelhead bearings, wheelhead 

slides, etc., are supplied with 

automatic lubrication, and 

there is a drip feed 

system to the 

driving chain. 


* eWALL 
HAC 


Scottish Agents: Drummond-Asquith 


SPECIFICATION 


Maximum length between faces of workheads 48° -60°-72" 
Minimum length between faces of workheads .. 30°-42°-54" 
Work centre height 
Maximum diameter of new wheel .. 
H.P. of wheelhead motor 
R.P.M. of wheelhead motor 
H.P. of hydraulic motor 
R.P.M. of hydraulic motor 
H.P. of workhead motor 7 
R.P.M. of workhead motor. co ee 960 
Starters ; Automatic type housed in 
separate control cabinet 
Table speed Infinitely variable from 
3’-180" per minute 
Plunge cut feed Infinitely variable 
Quick run back of 
wheelhead .. 5 


75 West George Street. Glasgow, C.2 
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j 
Standard threads from stock in Tangential, Coventry ! 
and Geometric types. Quick delivery for all others. CHA LE 
Material, workmanship and accuracy guaranteed. GRAN 3 WINN 
Recutting and regrinding M Vitue STRE & co L 
aa s 
INN a speciality. Consult us on Gkers of di vies BIRMIN To 
any screwing problems. Or - Am, 
a 
SM/CW. 402 ’ 
MID 7I5i (9 lines) 
Slots screwheads up to 7/16in. dia. in brass and 5/16in. dia. in steel. ’ 
a ayy ed —_ of slot. Automatic ejection. Four cutter spindle | 
speeds ( to 8 r.p.m.). Belt tension adjustment. Motor th.p. all i 
400 v. 50 cycle 3 phase a.c. Coolant can, as illustrated, is included a Type P.B.!. Motorised 
Tray 16}in. by 18in. Weight 72 Ib : 
' 
4 
' 
t 
Designed to meet the needs of the clock, meter and instrument 
trades, this machine will burnish pivots in soft or hardened metal. 
CAPACITY 
Max. dia. to be polished Sal eA es ge oe ; 
Length kin — aul i os 0.300in. 
Model S.S.2. Length between centres = a 20g Sin. 
Full details and prices on application | 


DAWWiew Machine Tool Company pieited 
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St worn welt 


worn tecth.. 


. . . said, “I think I’ve bitten off a 


bit more than I can chew with all this extra 


production !” The machine shop foreman examined the 


worm’s molars. ““ Mmmm,” he murmured, “ [ll admit 


that your teeth are not very engaging!” At this point the 





Tecalemit lubrication systems— 
fully automatic, semi-automatic 
or manually operated—feed every 
bearing with the correct amount 
of oil or grease at the correct 
intervals of time, regularly .. . 
unfailingly . . . efficiently. A 
Tecalemit engineer will gladly 
call to discuss your particular 
lubricating problems with you. 


Tecalemit man intervened. ‘ Don’t look down in the 


mouth,” he said, “ I’ve come to fit you with Automatic 








Lubrication—that’ll stop you over’eating !” ‘* Oils 


well that ends well,” sighed the worm happily. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH. ENGLAND 
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Paints are tem- 
perature sensitive compounds 
which indicate by a sharp, clear 
cut change of colour when the 
temperature of a surface has 

attained or exceeded a predeterminded 


‘ Thermindex’ 


value, so that information on the temperature 
of an entire surface is given at a glance. 


Write Dept. W.11. for full technical details. 











HERMINDE 


TEMPERATURE INDICATING PAINTS 


















Branch Offices : 51 SOUTH KING STREET, MANCHESTER 2 
Tel. DEANSGATE 6077-9 Manufactured by Synthetic & Industria! Finishes Ltd. Tel. CENTRAL 6342-3 


SOLE DISTRIBUTORS FOR EUROPE AND THE U.K. 


SM Steet & CO. bp. 


KERN HOUSE, 36-38 KINGSWAY, LONDON, W.C.2. 


Tel. HOLborn 2532/5 
45 NEWHALL STREET BIRMINGHAM 3 














(PRECISION GEARS) 








SPIRALS 
BEVELS Supplied complete or from 
WORMS customers’ blanks. 
Our service is reliable and 
& delivery prompt. 
WHEELS 














Va sr) bh Va el 
ACHINERY S 
TECHNICAL BOOKS 


MACHINERY’S HANDBOOK. Nearly 2,000 pages packed 
with the most up-to-date and complete collection of data, 
standards, formulae and practical information. Amply illust- 
rated by diagrams throughout, it presents all the essential 
requirements covering the entire field of shop practice and 
machine tool design. Price 66/6. Cash and C.O.D. Instalments 
73/- payable 13/- in 10 days, 12/- monthly. Overseas, cash 
with order plus !/7d. postage. 


TESTING MACHINE TOOLS. Arranged to facilitate quick 
and easy reference, the Fifth Edition of this famous book has 
been en'arged and includes a chapter on woodworking mach- 
ines, All the tests are accompanied by self-explanatory dia- 
— that clarify the most complicated of the tests. Price 

7/6d. Cash and C.O.D. Instalments 19/3d. payable 6/5 in 10 
days, 6/5d. m’thly, Overseas, cash with order plus |/- postage. 


INSPECTION & GAUGING. This work discusses the place 
of inspection in industry, describes the types of automatic and 
manual gauging and measuring devices employed, shows the 
proper technique of using the equipment and outlines the 
various duties of inspection personnel. Price 68/- Cash and 
C.O.D. instalments 75/- payable 12/6 in 10 days 12/6, monthly. 
Overseas, cash with order, plus | /3d. postage. 


To MACHINERY, National House, West Street, Brighton, |, ‘Sussex. 
Please send me book ‘s marked ‘'X"’ above. 





For CASH herewith or by C.O.D., or 


ON APPROVAL when | will either return in 5 days or 
pay FULL CASH, or pay by INSTALMENTS as stated above. 








Neme Position 
Address , Firm . ne 
Book Catalogue sent on request. 1.P.E. 3/53 
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for all 


applications 
of hydraulic 


power... 


FRASER 
Mono Radial 


AND DERI-SINE PUMPS 


Lix 








The range of Fraser Mono-Radial and Deri-Sine Hydraulic 
Pumps covers the complete range of industrial applications 


where smooth, controlled power is required. 


THE MONO-RADIAL PUMP 
The Mono-Radial pump combines high and low pressure 
outputs in one pump, giving high speeds of operation with 


economy of power standard pressure range up to 6,000 p.s.1. 


THE DERI-SINE PUMP 

The Deri-Sine pump gives true STRAIGHT LINE FLOW 
free from pulsations of any periodicity. For pressures up to 
2,000 p.s.i. and ranging from fractional outputs up to 


90 g.p.m. 


ANDREW FRASER & CO. LTD., 29 BUCKINGHAM GATE, LONDON, S.W.!. Tel: VICTORIA 6736-9 





Rooster 2724 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


4@/ 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 


@ SAVE MAINTENANCE TIME 
AND COST 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 









Standard Size 
18” x 18° x *&” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON. 
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HUNDREDS of craftsmen 


use the 


DIPROFIEL*® wand Ficing macnine 


For FILING, SCRAPING, LAPPING, MILLING, GRINDING 








The DIPROFIL, power operated, multi- 
purpose machine increases production, 
conserves energy & saves time & money. 


Featuring 
Diamond 
and Carbide 

Cutting Tools 





WORKSHOP 
UNIT 
(also power 
unit to the 
DIPROFIL) 


BROOKS & WALKER LTD. 


47, GREAT EASTERN ST., LONDON E.C.2. Bishopsgate 7633 














RIVET SPINNING 
MACHINES.... 


for effortless, silent rivetting! 


Whether it’s a small Aluminium rivet in 
a fragile component or a large steel stud 
in a gearbox, a TT Rivett Spinner will 
give it a perfectly finished head and 
improve the look of your product. 


The process is quick and efficient—and 
it is equally suitable in certain applica- 
tions for spinning over bushes and 
flanges. 


Models are available for Foot or 
Air Operation, with capacity up 
to jin. dia. in Steel. 

We offer our expert advice and 
shall be pleased to demonstrate 
on your samples. If a Rivet 
Spinning Machine does not suit 
your requirements, you can choose 
from the full range of Rotary 
Vibrating Rivetting Hammers 
which we also manufacture. 
Furthur details and illustrated 
literature from your usual Mach- 
ine Tool Merchant or 





RS 3 VMD., AE. in. 
op Rivet Spinning 
















“ 


JE. BATY &C 


39 VICTORIA STREET, LONDON, S.W. 1} 


ABBEY 18 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


Guaranteed 
Precision 















































Accuracy 




















G.P.A TOG es & 





HARPER ROAD : WYTHENSHAWE ; MANCHESTER 


’Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 
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@ Max 


. Capacity 2" 


Jaw size 34x 1 py deep 


O. ex. stock 


@ Price £12. 15. 
Soft cast steel jig drilled blanks 


always in stock to save you time and money 


eee 4%. 5 & SHE 
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Onheatable $n rvepelilim wik.. . 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 





+ € 8 


B 


Thrust taken by rigid fixed jaw—Handle adjust- 
able 


for right or left hand or vertical 


operation. 


“ACVOKE ” auicx-ceie VICE 


RMINGHA™M ' 6 


7056 
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Overseas Service includes Holman Science may have contracted this world of ours, but 
. . as it is still a big enough place for a miner or engineer 
trained Caginecrs in: who is dependent on spares and technical assistance 
South Africa - East Africa - West Africa - Argentine from thousands of miles away. For the Holman 
user, however, the world has shrunk to manageable 
Australia - Belgian Congo - Brazil - Canada - Ceylon dimensions : because the world-wide Holman service 
brings him perfectly interchangeable spares and the 
help of Holman trained engineers—fully conversant 
Indian ° Indonesian - Israel - Italy - Malaya with his local conditions, wherever he may be. This 
; service adds incalculably to the value of every 

New Zealand * Pakistan . Paraguay °* Spain Holman machine. 


Chile - Cyprus - Egypt * France * French North Africa 
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